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| Only U-L-A 
! Sealed Cable Systems 
Can do so Many Jobs 
so Well 


Simplex C-L-X is a packaged combination of cable and 
an extremely pliable, corrugated metal sheath. It 
requires no separate duct or conduit regardless of 
environment. It is available with steel sheath and 
plastic jacketing; and with copper or aluminum 
sheaths, with or without plastic jacketing. 


By using a single length of 3-conductor 15KV C-L-X 
for both underground and aerial use, a Southeastern 
utility company saved more than 20,000 dollars from 
what it would have cost for a complete underground 
duct system. 





Conduit life in this company’s calcium chloride rec- 
lamation building was only 6 to 9 months. The 
conduit was replaced with a C-L-X cable system which 
— after two years of operation, shows no signs of 
deterioration. 


An East Coast petroleum tank farm used a C-L-X 
8-conductor cable protected with PVC for direct burial 
in ground that was saturated with oil, gas and water. 
Result: Perfect performance at a sizeable savings 
over conduit systems. 


Only Simplex C-L-X offers you: Exceptional Strength 
... Unequalled Pliability . . . Protection from Liquids 
and Gases... Faster Installation and Lower Costs. 
Send for Illustrated Brochure containing Application 
and Engineering Data. 


SIMPLEX WIRE & CABLE @ 


CAMBRIDGE, MASSACHUSETTS 
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THE COVER: Scheduled for sec- 
ond-quarter installation at the 
Niagara switchyard of the 
Power Authority of the State 
of New York is this first of two 
huge load tap changing auto- 
transformers—largest {in phy- 
sical size) ever built by Allis- 
Chalmers Manufacturing Com- 
pany. Story on p. 396. 
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YOU CAN’T WAIT FOR THE WORLD 


TO BEAT A PATH THESE DAYS 


“Tf aman can make a better mousetrap than his neighbor, though he builds 
his house in the woods, the world will make a beaten path to his door.” 


With respect to Ralph Waldo Emerson, compe- 
tition being what it is in the twentieth century, 
Southwire has pressed his advice a step fur- 
ther. We have not only endeavored to make 
better products, but we have also succeeded 
Ma 
@ Operating the industry’s larzest fleet of 
trucks for fast delivery to customers’ 
warehouses and jobsites. 
Maintaining flexible manufacturing 
schedules to meet needs of customers on 
short notice. 
Pioneering continuous aluminum casting. 
@ Developing the first 11,000-pound coil of 
aluminum rod. 
Developing new products through basic 
research—including 100% free-stripping 


e Acquiring a list of loyal customers, of 
whom we are justly proud. 


That our customers have benefited from these 
achievements is borne out of their use of 
Southwire products and the consequent growth 
of our company, which is 25 times larger today 
than ten years ago. 


Specify Southwire and we'll beat a path to 
your door, 


Neoprene. Carrollton, Georgia — TErrace 2-6311 
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WATCH THIS SPACE 


In a moment a new satellite will streak into view. 
Bell Laboratories may help guide it into orbit, for 
few are so eminently qualified in the science of 
missile guidance. Bell Laboratories’ Command Guid- 


ance System has guided such trailblazers as Tiros 
and Echo into precise orbits. The same system will 
guide more new satellites into predetermined orbits 
as Bell Laboratories continues pioneering in 
outer space to improve communications on earth. 
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...in a compact, low-maintenance conductor system 
for heavy-current industrial applications 


The copper-headed steel conductor 
rails, shown above, of the Ringsdorff 
Carbon Corp., East McKeesport, Pa., 
help provide many economies in con- 


The heart of the Ringsdorff Current Conductor 
System—the copper-headed steel conductor rail 
and pantograph current collector with a graphite 
carbon shoe. Components, including rail hangers 
and joints, are available in a wide variety of 
sizes, with capacities up to 2000 amps, for either 
a-c or d-c systems. 


May 1961 


ductor systems for such heavy-current 
users as traveling cranes, ore bridges, 
monorails—using either a-c or d-c. 

The system is simple and compact. 
One basic steel shape provides strength 
and simplifies installation. Over it is 
cold drawn the copper head of ex- 
truded Anaconda ETP Copper-100, in 
the size to meet individual current re- 
quirements. (Copper-headed conduc- 
tor rail, left, 500 amps; right, 1500 
amps.) Less space is needed; installa- 
tion is easier than with aluminum rails. 

Long life and low maintenance. The 
special Ringsdorft carbon graphite used 
in sliding contacts has an affinity to 
copper, putting down a film that lubri- 
cates its passage and protects the rails. 
Wear on the copper head is negligible 
over periods of 20 to 25 vears. Only 
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maintenance is replacement of carbon 
shoes, having an average life up to 3 
years. Aluminum rails must be pro- 
tected by lubrication or they will wear 
and pit—when out of use for a period 
may develop an insulating oxide film. 

This is another illustration of the 
way the unique properties of copper 
are being utilized in industry to do 
things better—at lower cost. Anaconda 
has teams of specialists available to sit 
down with members of your organiza- 
tion to help select the alloys and forms 
of metal to solve your value analy- 
sis problems. For such technical help, 
see your Anaconda representative, or 
write: Anaconda American Brass Com- 
pany, Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., New 
Toronto, Ontario. 6147 
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COPPER BRASS BRONZE NICKEL SILVER MILL PRODUCTS 
Anaconda American Brass Company 











WHO ELSE BUT CUTLER-HAMMER GIVES YOU ALL THESE FEATURES? 


@ Quick and safe maintenance @ Add options... no crowding m 100% interchangeability 


@ All front connections. @ Vertical bus silver plated 
@ Positive off-power test position 
@ Tough baked enamel finish @ Quick latch door fasteners 


m@ Completely safe wiring troughs @ Five padlock locations @ Modular construction 
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CON TROL 


Now! Cutler-Hammer Unitrol 
in two new shallow depths! 


Get more compactness, more flexibility in motor contro/ 


centers plus Cutler-Hammer dependability and safety 


With Unitrol, you eliminate the high cost 
of mounting and wiring individual starters, 
as well as using far less space. Unitrol gives 
you flexibility, too . . . easy to change 
starters to fit needs and expand without 
disturbing other starter units. The two 
new shallow depths (15” and 12”) make 
Unitrol practical even on catwalks or tun- 
nels. Unitrol’s modular design lets you put 
as many as 8 Size 1 starters in a single sec- 
tion and still leave room for many options. 

But, probably more important is the safe- 
ty factor built into Unitrol—safety for the 
menand machines. For instance, youcan lock 
each unit in maintenance position for com- 
plete safety. Look at the features at the left 
for some of the extra values in Unitrol. 


WHAT'S NEW? ASK... 


What's new at Cutler-Hammer? 
You can see the new spirit and vitality in 
a flood of new products and product im- 
provements. Plant capacity has been in- 
creased. We've added new engineering 
talent to increase efficiency. Everywhere 
you look, you can see that we’re ready to 
help you meet the challenge of the years 
ahead. Get the inside story from the 
Cutler-Hammer sales office nearest you. 


NEW! FREE! BOOKLET: 
The “Motor Control Center 
Handbook” gives you practi- 
cal facts on selecting the prop- 
er control as well as estimat- 
ing for future needs. Send for 
Pub. LJ-1-J228 now! 











CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wisconsin e Division: Airborne Instruments Laboratory e Subsidiary: Cutler- 
Hammer International, C. A. e Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S.A. 





New and Improved Pro 


3-Dimensional TV... 


A stereo-television kit which opti- 
cally converts any industrial television 


to 3-dimensional capabilities consists 


of the Stereo-Captor that fits on the 
camera lens, a stereo screen positioned 
in front of the monitor, and stereo 
glasses. Installation requires only a few 
minutes while the change from a 2- to 
5-dimensional effect may be accom- 
plished in 4 seconds. Fidelity of depth 
perception, low cost, and simplicity of 
design and operation are the main fea- 
tures of this system. Stereotronics Corp., 


1717 N. Highland 
Calif. 


Ave., Los Angeles, 


Improved Bushing Oil Gage... 


\ new type of long-life ceramic 
magnet is now being used to indicate 
oil levels in the POC and POC-A line 
of ASA 15- to 196-kv standard bush- 
ings. These magnets, one geared to the 
float inside the oil reservoir, the other 
outside to give a corresponding dial 
reading, will not become demagnetized 
even under the heaviest stress of cur- 
rent or short-circuit surges. Unlike Al- 
nico, which tends to demagnetize under 
these conditions, those made of ceramic 
metal (cermet) can withstand surges of 
over 100,000 amperes without loss of 
magnetism. Lapp Insulator Co., Inc., 


LeRoy, N.Y. 


Machine Efficiency Recorder... 


This device records and displays 


graphically the production status of 
any number of machines minute-by- 
minute throughout the day. Called the 
K-Logger, it shows the number of 
pieces—feet, pounds, gallons, etc.—pro- 
duced since the beginning of the shift 
of day; the rate at which they were 
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produced each minute in relation to 
what is normal for that machine; when 
down time occurred, and how long it 
lasted. Causes for down time, such 
is “set-up,” “no material,” or “break- 
down,” are also indicated. Keinath In- 
strument Co., Columbus, Ohio. 


Lightning Arrester... 


\ new line of distribution valve 
lightning arresters in 3-, 6-, 9-, 10-, 12-, 
15-, and 18-kv ratings features a new 
type of unitized gap construction in 
which the functions of both a spark 
gap and separate coil have been com- 
bined in a single, rigid assembly. Rapid 
magnetic arc movement and power-fol- 


« 





low current interruption are accom- 
plished without an auxiliary coil. This 
method of series gap construction in- 
sures precision spacing of gap _ elec- 
trodes and eliminates loose parts, while 
insuring that the Unigap’s original de- 
signed and manufactured characteris- 
tics will remain unaltered during ship- 
ment and after installation. James R. 
Kearney Corp., 4236 Clayton Ave., St. 
Louis 10, Mo. 


Epoxy-Patch Kit... 


Latest addition to the Epoxy-Patch 
family is this resilient adhesive for re- 


ducts... 


pairing strain gauges or printed cir- 
cuits, or for glass-to-glass, pyroceram-to- 
glass, or metal-to-glass bonds. Packaged 
in flexible tubes for easier handling, 
the resin and hardener appear cloudy 
when first mixed, but turn to a clear 
film in 1 hour. Designated no. 0/51, 
the epoxy has shear values of 2,400 psi 
in a thermal range of —50 to 150 F. 
Hysol Corp., 322 Houghton Ave., 
Olean, N.Y. 


Tape Demagnetizer... 


Serving the dual purpose of degaus- 
sing tape on reels without demagnet- 
izing record-playback and erase heads 
or rewinding, this device will pro- 
duce complete erasure of recorded sig- 
nals on all brands of tape, sound film, 
or metal reels up to 15 inches in di- 
ameter. To erase, the demagnetizer is 
placed on top of the reel and slowly 
moved about for a few seconds. Appli- 
cation to new tape will help produce 
recordings with a greater signal-to- 
noise ratio. Amplifier Corp. of Amer- 
ica, 398 Broadway, New York 13, N.Y. 


Small Motor Torque Meter ... 


The O7-Torqmeter, with a range of 
0.05 to 25 ounce-inches, was designed 
for manufacturers of small electric 
motors to measure the starting, oper- 
ating, and stall torques, as well as bear- 
manufacturers of 
devices using rotating gears or compo- 


ing friction. For 


nents, such as electric clocks, remote 
control positioning devices, gear trains, 
relays, potentiometers, and small mo- 
torized appliances, the instrument will 
determine the exact torque required, 


enabling selection of the right compo- 
nents for most efficient operation. 
Power Instruments, Inc., 7325 N. 
Lawndale Ave., Skokie, Ill. 


(Continued on page 22A) 
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O-B designed the new Unipost especially for 
high voltages of our modern stations. Where 
you need good support, such as for high 
voltage switchgear, you need all the rigidity, 
stiffness, and sure-footing you can get. A 
little excess deflection in an insulator stack 
may prevent a switch blade from making 
optimum entry into the clip end of the switch 
...and when switches are seldom operated, 
you must be doubly sure that your posts are 
stable. O-B’s Unipost will give you that 
high stability. 

The broad base is retained throughout the 
stack - - between units, at the top and at the 
bottom. Because of this unique construction, 
the O-B insulator stack has three times 
the base area of one using small end caps. 
Broad base, plus maximum strength in every 
joint, gives the Unipost stack high stability 
and rigidity. 


To reduce the large bolt circle to the 
smaller, standard bolt circle found on many 
switches, simply use the Uniplates that are 
supplied with each stack. The Uniplate pro- 
vides universal fit with any existing structure 
or top attachment, independent of the insu- 
lator’s own mounting dimensions. 


These worthwhile design improvements 
contribute to good, modern station design. 
Ask for the interchangeable Uniposts. Your 
switchgear manufacturer will be glad to 
supply them on your next switches, or 
you can specify them on your next stacking 
post order. 


OHIO BRASS COMPANY, MANSFIELD, OHIO 
Canadian Ohio Brass Co., Ltd., Niagara Falis, Ont. 


PORCELAIN INSULATORS - LINE HARDWARE - CAPACITORS - LIGHTNING ARRESTERS 
BUSHINGS.- HOLAN_TRUCK- MOUNTED POWER DEVICES AND BODIES + BRONZE VALVES 
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‘ing 1200 Megawatt Impulse Measurements 


with Tektronix Camera and Surge-Testing Oscilloscope 
...14n Monitoring Flash X-Ray System 


New Flash X-Ray System manufactured by FIELD EMIS- 
SION CORPORATION utilizes an x-ray tube with a newly- 
developed T-F emission cathode—which increases the current 
density by a factor of one million over that of a thermal emitter. 

Applying square-wave pulse techniques to this high-current 
T-F emission tube enables the x-ray system to provide stop- 
motion pictures of high-speed events at velocities up to 30,000 feet 
per second. 

In testing this new x-ray system, the Tektronix Type 507 
Oscilloscope monitors the square-wave output from the 1200 
Megawatt Pulser to the x-ray tube. The Tektronix C-12 Camera 
conveniently records critical timing and amplitude measurements 
of pulses up to 600 kilovolts at 2000 amperes, 0.2 microsecond 
duration, 


Type 507 Oscilloscope 


Tektronix CRT—new 5-inch CRT at 24-KV accelerating potential 
provides bright trace on 6-cm by 10-cm viewing area. 


Vertical Sensitivity—50 v/cm to 500 v/cm. 

Risetime—10 nanoseconds. 

Sweep Range—20 nsec/cm to 50 usec/cm. 

Single Sweeps—RESET button arms the sweep circuit for trig- 
gering internally, manually, or by an external signal. 

Internal Time Markers. 

High-Voltage Trip Pulse. 

Electronically-Regulated Power Supplies. 

Type 507 Oscilloscope 5 (how 


des Scope-Mobile and separate Power Supply. 


(prices f.0.b. factory 


For your own high-voltage and high-current applications, 
consider a C-12 Camera on a Type 507 Oscilloscope. Together, 
these Tektronix Instruments enable you to obtain and keep an 
accurate waveform record of power-surge measurements—such 
as high-voltage breakdown tests of power transformers, insula- 
tors, allied components... pinch-effect studies... other experi- 
ments in plasma research, 
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Adjusting for impedance match of T-F 
emission tube to square-wave pulse of 
new x-ray system manufactured by FIELD 
EMISSION CORPORATION, McMinn- 
ville, Oregon. 


Using a Tektronix C-12 Camera on a 
Type 507 Oscilloscope, the Test Engineer 
conveniently photographs one of many 
one-shot waveforms taken to record 
quality-control tests of the x-ray tube. 











1200-Megawatt 
Flash X-Ray 
Pulser 


Wert raand 





C-12 Camera 


e Undistorted Viewing. 
e Direct Recording. 
e One-Hand Portability. 


e Lift-On Mounting. 

© Swing-Away Hinging. 

e Comfortable Viewing— 
with or without glasses. 

C-12 Camera ... ee a eee or. 


Includes {1.9 lens with 1:0.9 (object-to-image ratio) complete with cable release, 
Focusing Back, Polaroid™ Back, 


*(®) by Polaroid Corporation. 


For a demonstration of a Tektronix Camera on a Surge-Test- 
ing Oscilloscope, please call your Tektronix Field Engineer. 


Also, ask him to place your name on the request list for the 
technical report “Impulse Tests and Measuring Errors” — 
which will be available soon. 


© 
Te ktro n IX, In in P. O. Box 500 * Beaverton, Oregon * Phone Mitchell 4-0161 * TWX—BEAV 311 * Cable: TEKTRONIX 


TEKTRONIX FIELD OFFICES 
[ . 


t 


TEKTRONIX ENGINEERING REPRESENTATIVES: Hawthorne £ F and 


° Buff N.Y. « ago (Park Ridge) Ili. « Cleveland, Ohio « Dallas, Texas « Dayton, Ohio 
{ ty (Mis Kan. * Los Angeles, Calif. Area (East Los Angeles, 
U « Orlando, Fia. + Philadeiphia, Pa. « Phoenix (Scottsdale) Ariz. 

Canada « Washington, D.C. (Annandale, Va.) 


enty overseas countries by qualified engineering organizations. 


in Europe please write Tektronix Inc., Victoria Ave., Si. Sampsons, Guernsey C.l., for the address of the Tektronix Representative in your country 
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ENGINEERS 


always read between the lines 
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Wien an Engineer studies a catalog, he sees 





more than just specifications and pictures. He 
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reads between the lines for evidence of company 








BATTERIES that only 50 years experience can achieve. Se- 
Pocket Plate Cells 


in 
aaah te nial lect your battery carefully. 


Containers 


NIFE INCORPORATED 
 COPIAGUE, L. lI. _@ NEW YORK, U.S.A. 








EXCLUSIVE 
MOUNTING SYSTEM 

SPEEDS 

FRECTION OF 


eet = SOUTHERN SIMIES’ 
ee PULE-PA 


MINIMUM CREW TIME is reeded to _ install 
Southern States Pole-Pak Air Switches. One pole 
is all that’s needed for three-way switching, com- 
pared with conventional arrangements requiring 
up to six poles. Limited land requirements offer 
opportunities for installations where other types 
are not possible. Savings can be substantial. 


There are many outstanding mechanical and oper- 
ating features of Seuthern States Pole-Pak 
phase-over-phase air switches. But the speed and 
ease of installation are particularly outstanding 
advantages. 

Southern States employs an exclusive, simpli- 
fied mounting system. Clamp-type steel bands are 
fastened to the pole at pre-determined positions. 
No gaining or drilling is necessary, assuring longer 
pole life. All switch units are assembled on the 
ground and hoisted into position. Hooks on the 
switch frame slip over a mounting plate on the 
top band, providing temporary suspension and 


automatically lining up mounting holes for quick 
and easy permanent bolting. It’s that simple! 


Other Pole-Pak Features 
The Pole-Pak uses Southern States Type 57L 
braidless air switches. These rugged switches are 
equipped with Amplitact® contacts, time-proved 
as the most dependable means devised for handling 
high short currents. 

The Southern States 57L switch is unusually 
easy to operate. Its blade is designed to toggle into 
the closed position and has no tendency to open. No 
force from the operating mechanism is needed to 
keep the switch closed. The switch is easily oper- 
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SOUTHERN STATES POLE-PAK is available in voltage ratings 
from 7.2 kv through 69 kv and continuous current ratings of 
600 and 1200 amperes. One- two- or three-way models are 
available. Southern States Type 57L side-break braidless air 
switches with Amplitact® contacts are used in the Pole-Pak. 


ated by one man, even under icing conditions. 

The Pole-Pak frame is constructed of 6061-T6 
structural aluminum with adequate bracing for 
vertical angular pulls in addition to line tensions. 

This phase-over-phase method of switching, 
employing only one pole, with its many time- 
saving and cost-saving advantages, warrants care- 
ful consideration. 

Get full information from your Southern 
States representative, or write for Bulletin 61 PP 


POLE-BAND 
MTG. PLATE 


call 


FRAME | 


\fs 


SIMPLIFIED MOUNTING results from exclusive 
system. Steel band is clamped to pole. Two !ag 
screws prevent slipping. Hooks on switch frame 
slip over pole-band mounting plate. No drilling or 
gaining of pole is necessary. 























Western Hotels, Inc. 
Fritz Kiawa, Portland, Ore. 
Electrical Contractor: Pitman Electric Co., Portland, Ore. 


Electrical Engineer: Mr. 


Owner 
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Electrical Protection is MODERNIZED 


with BUSS Fuses 


in the Multnomah Hotel, Portland, Ore. 


In, this well-known hotel of the North- 
west, it became necessary to modernize the 
electrical system to take full advantage of 
the many uses for electricity today. 

BUSS Hi-Cap and FUSETRON dual- 


element fuses were installed to assure safe, 


This installation is another example of 
the modern trend in electrical pretection. 
Architects, engineers and plant operating 
men are finding no other type of protective 
device can equal fuses for high-interrupting 
capacity and lifetime, maintenance-free 
dependability. 


Mm» dependable and lasting protection. 


FUSES PROVIDE HIGH INTERRUPTING CAPACITY 
ot a very low cost 


FUSETRON dual-element fuses have an interrupting 
rating of 100,000 ampere rms symmetrical—and for the pro-: 
tection of mains or circuits above 600 amperes, BUSS Hi-Cap; 
fuses are designed to safely interrupt 200,000 ampere rms: 
symmetrical. 3 

ff Thus, they can safely interrujpt fault currents now avail- 
able,—and are adequately safe to allow for future system! 
TOP 


o FUSE, . & 


Wt rag, 


ZX, 


Be 








Mr. J. Wesley Birch, Manager of Pitman 
Electric Co. at main switch board which is 
equipped with BUSS Hi-Cap and FUSETRON 
dual-element fuses. 


WITH FUSES, SAFE PROTECTION REMAINS SAFE 
WITHOUT MAINTENANCE OR RECALIBRATION COSTS 


After years of inactivity, fuses will provide the same safe, 
accurate protection if called upon to open as they would on the 
day inetalled. 

Fuses have no hinges, pivots or contacts to stick or get out 
of order. Dust, fumes, corrosion or age cannot increase the capacity 
of fuses or lengthen their blowing time. 

For more information: 
Fusetron dual-element fuses write for bulletin FIS 
BUSS Hi-Cap fuses write for bulletin HCS 
BUSSMANN MFG. DIVISION, McGraw-Ecdison Co. 
University at Jefferson, St. Lovis 7, Mo. 


If you need fuses with 
long time-lag to prevent neediess blows, 
plus 200,000 amp interrupting capacity, 

plus extreme current-limitation— 
use BUSS LOW-PEAK fuses. 


Ask for BUSS bulletin LPCS. 





Maintain a low power factor by keeping the 
insulating oil clean, stable, and efficient. 
Because copper, oxygen and heat are present, the in- 
sulating oil in any paper insulated cable is subject to 
oxidation and gives off products that increase power 
factor. Anaconda greatly reduces this power factor in- 
crease by wrapping each conductor and the insulation 
in highly adsorbent carbon-black tapes. These patented 
tapes adsorb the oxidation products that the oil devel- 
ops, keeps them outside the dielectric 
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CALL THE MAN FROM 
field. Result—the oil remains clean, pure ® 
and dielectrically stable far longer. NACOND 


CB* POWER CABLE 


These remarkable tapes provide other advantages 
too. They reduce strand discharges. They also diminish 
surge currents, and provide remarkable cable stability 
even when subjected to severe loading cycles. 

Because Anaconda supplies all the accessories you 
need, you also get the advantages of completely com- 
patible components and the reassurance of unit respon- 
sibility by the manufacturer. 

For more information about Anaconda CB* cable, 
contact the Man from Anaconda or Dept. 

EFL-1-EE, Anaconda Wire and Cable 
Company, 25 Broadway, N. Y. 4, N. Y. 


*Reg. U. S. Pat. Off, 
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a new line of 


Bulletin '709 motor starters by 


ALLEN -BRADLEY 


esmaller size AB 
e greater interrupting capacity 
eeven more millions of 
trouble free operations 
emore wiring room 


eeclegant styling 
e A-B “quality” throughout 















size 5 | 


A “family” of 
7 starter sizes 
...each one — 
entirely new 





size 00 A, : : size ] 











in motor control 


in (3(O years 


In appearance ...in performance...in physical size and 
weight . . . these Allen-Bradley Bulletin 709 solenoid 
starters are completely new in every way! 


NEW COMPACTNESS. Size reductions are so drastic you'll 

hardly believe your eyes. The tables below will give you 

___ gomie idea of how the new line of Bulletin 709 starters com- 
pares with the old. 

__& TREMENDOUS INCREASE IN LIFE—both mechanical and 
_ @lectrical. All of these new starters are good for many 
more millions of trouble free operations. 

NEW PATENTED MAGNET. For its weight and size, the most 
powerful magnet used on motor control. Its short, cushioned 
ce assures contact life. A new, permanent air gap 
ents any of ‘gre as sticking. “Snap action” 





NEW CONTACTS. eee break contacts of cadmium 
if eee, oe and seat firmly without 
: pre 8 8c, aoe 


> hak Gacnbaill: Comic; Neiyled by Brooks Stevens: 
» and so modern. They are a sales asset on any type of — size 2 
--modern machine or industrial installation. 


BETTER WRITE FOR MORE INFORMATION ON THIS es New Bulletin 709 Solenoid Motor Starter 
REVOLUTIONARY NEW BULLETIN 709 STARTER! x , 


OPEN TYPE “STARTERS — NEMA 1 ENCLOSURES 
State NEW pattie Starter NEW OLD 
“Height | Width ] Depth | Height \ a ee Sus Width | Depth } Height = 
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ALLEN-BRADLEY , ®% 


cage Motor Control 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wisconsin 














Only from OHMITE 


MIL-R-19365¢C W\VV— 


ee 





. 
“Dividohm’” 


Adjustable Resistors 


— 


HIGHLIGHTS OF MIL-R-19365C—This revised specification 
covers power-type, wire-wound, adjustable resistors from | to 
15,000 ohms inclusive. Resistance tolerance is specified as + 5% 
for all eight power ratings which are listed at right. The maxi- 
mum continuous operating temperature is 350°C (Char. V). 

MIL-R-19365C resistors are the tubular type with single- 
layer windings and lug-type terminals—two fixed and one 
adjustable. 

Ohmite can supply all eight adjustable resistors to meet every 
requirement of MIL-R-19365C. Higher resistances using smaller 
wire sizes are available, also, to meet the performance require- 
ments of this new MIL specification. 

Write for Military Catalog 50B—the “‘Easy Way” to Order 
MIL Resistors. 


OHMITE MANUFACTURING COMPANY OHMITE 
3614 Howard Street, Skokie, Mlinois 


Rheostats Power Resistors Precision Resistors 
Variable Transformers Tantalum Capacitors 
Tap Switches Relays R.F. Chokes 

Lal 


a , nA 
Germanium Viodes Viicromodules 
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STANDARD MIL-R-19365C ADJUSTABLE RESISTORS 


| DIMENSIONS | OHMS 
} 


+ ———————f 
; | LENGTH | DIA MIN. | MAX.* 
“4. a Bs — ean ois 


— 
| 


| 





Offering you complete availability of these MIL 
resistors so quickly is another indication of 
Ohmite’s ability and desire to give industry the 
finest, most advanced resistance products with the. 
best of service. 





Now—an Even Smaller 


NUMBER 13—NEW PRODUCT SERIES 


High-Temperature Trimpot® Potentiometer 


Here, just 34” in length, is a wirewound potentiometer that 
is completely humidity-proof and operates at 175°C! Ideal 
for your printed circuit applications, it withstands 30G vibra- 
tion and 100G shock, dissipates 0.5 watt at 70°C (0.2 watt 
at 125°C), and has tapered pins for quick, easy mounting. 


Sealed against humidity in a high-temperature plastic case, 
the Model 3000 exceeds the requirements of MIL-STD-202A, 
Method 106. The 15-turn screwdriver adjustment permits 
pinpoint settings and the self-locking shaft keeps them accu- 


*TRADEMARK, BOURNS, INC, 


rate. For maximum stability, the unit incorporates a ceramic 
mandrel. Reliability is outstanding. The exclusive Silverweld® 
bond between terminal and resistance wire is virtually inde- 
structible under thermal or mechanical stress. 


Available within 24 hours from factory and distributor stocks, 
the Model 3000 is stocked in resistances of 50 ohms to 20K. 
A Resiston* carbon version, Model 3001, is available with 
resistances of 20K to 1 Meg. Write for complete data and list 
of stocking distributors. 


BOURNS inc TRIMPOT DIVISION 
6135 MAGN¢ A AVE RIVERSIDE cA F 





Exclusive designers and manufacturers of Trimpot® potentiometers. Pioneers in transducers for position, pressure, acceleration. 
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iny structures built with 

lker Brothers, Consho- 

Other installations include: Rockefeller 
Stadium, Time-Life Building, N.Y.C 


Sel-Rex Rectifier Helps Walker Brothers 
Meet Up-To-The Minute Delivery Schedules !! 


The Pentagon, as with many modern structures, is 
honeycombed by thousands of Walker Brothers con- 
duits and ducts that carry miles of telephone, dicta- 
phone and low voltage electrical wiring. 


Getting these tons of rigid steel conduit to the initial 
construction site calls for adherence to precise building 
schedules—timing deliveries to meet contractors’ hoist 
schedules. Otherwise costly delays result; deadlines are 
disrupted. 


Walker Brothers Conduit Division, Conshohocken, 
Pa., assures on-time deliveries with the help of a Sel-Rex 
Silicon Rectifier. It powers the plant’s giant overhead 
cranes that lift, haul and load tons of steel every day. 


The rectifier was chosen for a special reason: when 
the company’s motor generator suffered a breakdown, 
a virtually complete production shutdown resulted. To 
prevent a recurrence, Walker selected a Sel-Rex Recti- 
fier to supply its D.C. requirements . . . chosen because 
“jt has no rotary parts to wear out, has low installation 
cost, negligible maintenance and low operating cost.” 


These statements from a Walker Brothers official 
make good sense. They are the same sound reasons why 
thousands of firms have chosen Sel-Rex Rectifiers as 
their modern, trouble-free source of dependable D.C. 
power. 


Tons of steel conduit made at the Conshohocken, Pa. plant of Walker 
Brothers are carried by overhead cranes powered by a Sel-Rex Silicon 
Rectifier. 


Send for Free “GUIDE” to Industrial Rectifier Equipment 


THE MEAKER COMPANY 


SUBSIDIARY OF aS@fRbe SEL-REX CORPORATION 


Nutley 10, New Jersey 


Factories and Offices Chicago 50, Ill., Los Angeles, Cal. and Nutley 10, N. J. 


Representatives in principal cities. 


Complete Semi-Conductor Power Conversion Equipment and Systems for any AC to DC Application 
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* REGU pc LIES © DINE-VOLTAGE REGULATORS 
* VOLTAGE-REGULATING TRANSFORMERS © FREQUENCY CHANGERS 
© HIGH-VOLTAGE D-C SUPPLIES «+ HIGH-VOLTAGE A-C AND D-C TESTERS 


SORENSEN & COMPANY, INC., nichanos avenue, s0uTH NORWALK, ConNECTICUT 























YOUR COPY IS READY 


Send for it now if you use: 


@ Regulated d-c power supplies @ Line-voltage regulators @ Voitage- 
regulating transformers @ Frequency changers (variable-frequency 
power sources) @ High-voltage d-c supplies @ High-voltage a-c and 
d-c testers (to 300,009 volts) @ Miniature transistorized inverters, 
and converters. 

... Plus valuable technical information. Get your copy from your nearest 
Sorensen representative or write: Sorensen & Company, Richards Avenue, 
South Norwalk, Conn. 1.9 


nenee CONTROLLED POWER PRODUCTS 


The widest line—your wisest choice 


A SUBSIDIARY OF RAYTHEON COMPANY 





New Products 
(Continued from page 8A) 


Novel Diode Packaging ... 


This new diode shipping container 
allows the purchaser to test incoming 
diodes without removing them from 
the package. Called Test-Pak, the con- 
tainer consists of a styro-foam block 
which encases the diodes and holds the 
leads of each diode in a rigid position. 
A channel cut in the styro-foam on 
both sides of the diodes exposes a por- 
tion of each diode lead. A special test 


jig furnished with each shipment plugs 
into the diode tester. The operator 
runs the prongs of the test jig down 
the channel to make contact with both 
leads of each diode. Delta Semicon 
ductors, Inc., 835 Production Place, 
Newport Beach, Calif. 


Optical Heat Sensor... 


This infrared control unit senses 
surface temperatures optically and may 
be used wherever material is in motion 
or would be damaged by direct contact. 
Capable of reading surface tempera- 
tures from 120 to 1,200 F, the sensing 
head can be connected to a reading 
unit or a modified recorder for experi- 
mental work, or to a control unit for 
automatic processing. The field of view 
is 4% of working distance approximat- 
ing 30 inches. Stability is +2 degrees. 
Williamson Development Co., Inc., 317 
Main St., W. Concord, Mass. 


Component Marker .. . 


These _ self-adhering serialized 
markers were designed to identify 
each miniature and subminiature com- 
ponent on matrix boards and circuit 
cards. By assigning each component a 
number and subsequently identifying 
it with a data-processing card, one can 
quickly trace any malfunctioning of that 
part through its corresponding data 
card. Markers are 1/16 by 3/16 inches 
and are printed on material resistant 
to most solvents and chemicals. West- 
line Products, 500 E. 2nd St., Los An- 
geles, Calif. 


(Continued on page 28A) 
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“Magic Circle” control center 


Puts all JFR regulator indicators, controls at operator’s fingertips! 


Completely electrical adjustment with famous 
Feather-Touch control accurately sets narrow band 
widths and voltage levels. 

Fingertip-adjustable Caliband control cuts set- 
ting time without changing customer voltage or com- 
pensator settings. 

Electrically resettable position indicator drag 
hands eliminate pole climbing or “climber’”’ damage! 


May 1961 


Conveniently located oil sight gauge permits 
checking oil level at a glance. 

Six-digit counter records up to one million oper- 
ations, simplifies record keeping and detects exces- 
sive operations. 

Snap-action Vari-Amp control for positive settings. 

Specify Allis-Chalmers Regulators ... call, wire or 


write your nearby A-C office. A-1444 
Feather-Touch, Vari-Amp and*Caliband are Allis-Chalmers trademarks. 








Found 
in an 
old desk 


When this spool of tape was new, 
the twentieth century had not yet been 
born. Salty old Captain Brixey owned 
the Kerite business and was making 
cable history. 

His Kerite wire had been used for 
a 300-mile railway block-signal system 
... the longest aerial cable of its time. 
A Kerite 1,000,000 circular mil power 
cable laid in the Gowanus canal was 
already ten years old in 1908 and “just 
as good today as it ever was and 
giving the best possible service.” 

One of the Captain’s most colorful 
projects was the Kerite cable laid 
along the Panama Canal, the first tele- 
graph connection between North and 
South America. The joints were made 


with Kerite splicing compound (Kerite 
insulation in tape form). These joints 
were not only dielectrically sound but 
had to match the cable insulation in 
terms of insulation resistance and 
capacity in every way. Thirty miles of 
this cable were submerged, but in jun- 
gle and water, cable and tape stayed 
in service for over forty years. 

A lot of time has gone by since this 
spool was young. 

Yet this old tape is apparently as 
flexible and strong as on the day it 
was made. 


The Kerite Co., 30 Church St., New 
York 7, N. Y. Agents in all principal 
cities. A member of the Railway 
Progress Institute. 


KERITE 


Premium grade insulated wire and 
cable ... friction tape, splicing com- 
pound tape, rubber cement. 





ON THE SHELF— 
ARNOLD CORES 


IN WAREHOUSE STOCK 
FOR IMMEDIATE DELIVERY 


Let us handle your inventory prob- 
lems and save you time and money 
on your magnetic core requirements. 

Extensive stocks of four types 
of Arnold cores in the most popu- 
lar sizes have been set up in our 
Marengo, Illinois and Fullerton, 
Calif. plants. Subject of course to 
temporary exhaustion of stock by 
prior sales, these cores will be 
shipped the same day on orders re- 
ceived at the warehouse by 12:00 
noon. When cores are out of stock 
at the nearest plant, we may be 
able to ship within 24 hours from 
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the other. 

Arnold core products covered 
by this warehouse stock program 
include: 1) Silectron C, E and O 
cores in 2, 4 and 12-mil tape. 2) 
Type 6T aluminum-cased cores of 
Deltamax, Square Permalloy and 
Supermalloy, in 1, 2 and 4-mil 
tape. 3) Mo-Permalloy powder 
cores, both temperature-stabilized 
and unstabilized types, ranging 
down to ‘“‘cheerio”’ sizes. 4) Iron 
powder toroids, threaded cores 
and insert cores. 

All four products are available 


in a wide range of selection, for 
your convenience and economy in 
ordering either prototype design 
lots or regular production quan- 
tities. - Stock lists, bulletins, etc. 
are available—write for informa- 
tion. The Arnold Engineering 
Company, Marengo, Iil. 


ADDRESS DEPT. EL-5 


ARNOLD 


SPECIALISTS in MAGNETIC MATERIALS 





BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL 
CITIES © Find them FAST in the YELLOW PAGES 
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IRON POWDER 
HS) 


MO-PERMALLOY 
POWDER CORES 


6T TAPE CORES: 
DELTAMAX, SQUARE 

PERMALLOY and 

SUPERMALLOY 


SILECTRON 
C, E and 0 CORES 





Hardly larger than cigarette packages, wire spring relays form the heart of switching apparatus for more than 200-million telephone 
calls a day. The pencil indicates the top row of tiny palladium-capped contacts which are vital to the relay’s switching functions. 


Probing for palladium via thermoelectricity 


Wire spring relays are vital to the Bell Telephone 
System’s reliable, high-speed switching equipment. 
Western Electric will manufac- 
ture more than 13 million relays 
in 1961. Palladium-capped con- 
tacts on these relays are necessary 
for their optimum performance— 
therefore, positive verification of 
the palladium is essential. .. 

Verification by existing means 
has proved to be extremely diffi- 


the wire spring 
cult, 


however, because of the caps’ 
(only 1.01 x 0.73 x 0.042 
inches) and the fact that the pal- 
ladium and the cupro-nickel base 
blocks to which the are 
welded are similar in color, mak- 
ing visual checking highly unsat- 
Also, the characteris- 
metals involved make 
ordinary electrical and magnetic 
methods impractical. 


§1zZe 


caps 


isfactory. 
tics of the 


To overcome this problem, 
Western Electric engineers have 
developed and built an ingenious machine which 
utilizes the Seebeck thermoelectric effect, by which 
an electrical circuit made up of two different 
metals generates an electric current when the junc- 
tion between the two metals is heated. In this case, 
nickel and palladium were the metals involved, but 
another feature of the Seebeck effect is that a cir- 





The single wire block — a component of 
relay — showing the 
cupro-nickel contact points, some of 
which must be capped with palladium. 


Contact verification machine, devel- 
oped and built by Western Electric, 
being programmed to check wire blocks 
for dielectric breakdown, physical con- 
figuration, and palladium contacts. 


cuit composed of nickel and cupro-nickel generates 
a current which flows in the opposite direction. 

The engineers made use of this 
feature by using nickel probes — 
preheated to 300 degrees Fahren- 
heit — in the new machine. The 
probes touch all contacts on the 
relay’s single wire block assem- 
bly, and the direction of the cur- 
rent produced indicates whether 
the probe has contacted palladium 
or the cupro-nickel base metal. 
Amplifier circuits enable the “in- 
dicator” currents to operate auto- 
matic controls and automatically 
reject defective assemblies. 

Being able to intentionally 
leave caps off certain pre-selected 
contacts is also a prime advantage 
of this new verification process, 
since hundrecs of thousands of 
relays use less than the maximum 
number of contacts. Savings in 
material costs, which are made 
possible by omitting precious palladium from un- 
used contacts, are significant. But the most impor- 
tant advantage of the process is the proven ability 
to produce a product with verified quality — the 
kind of quality required by the Bell System’s 
twenty-three local telephone companies to give 
highly dependable telephone service. 





western Electric 


MANUFACTURING AND SUPPLY 
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OERSTED 
and the 


Discovery of Electromagnetism 


SERN DIBNER 
FELLOW AIEE 


... Call Pythagoras and bid 


The sage to mark the laws divine which rule 


Each planet's course; and when he reads and sees 


Such harmony amidst the countless worlds, 


Trembling with joy his heart will overflow 
Before the sacred concert of high reason. 


—Oecersted, The Soul in Nature 


NEW epoch commenced in 1800 when Alessandro 

Volta announced his discovery of a way of pro- 

ducing continuous-current electricity. On March 
20 of that year a letter was dispatched by Volta from 
his home in Como, Italy, to Sir Joseph Banks, president 
of the Royal Society in London. Because of a state of 
war between England and France, the letter arrived in 
two sections and was finally read before the Royal So- 
ciety on June 26, 1800. It was subsequently published in 
the Transactions of the Royal Society that year. No 
other event was more influential in shaping modern 
history. 

It must be realized that the air in the nations on both 
sides of the Atlantic was at that time charged with revo- 
lutionary zeal and promise. The young United States 
had not yet attained its majority as a nation, indeed its 
first president had died but a few months before. France 
was gripped by revolutionary excitement in which rea- 
son had replaced faith, new ideas in society were being 
instituted and science was given a new and prominent 
place in the revolutionary program. Luigi Galvani's an- 
nouncement in 1791 of his discovery and demonstration 
of “animal electricity” had revealed the presence of 
forces in nature that had previously been unknown. 
The growth in number and influence of experimental 
societies and the correspondence between amateurs of 
experiment had stimulated the-search for more of the 
unknown forces and newly disclosed relationships in 
the physical and biological world. Galvani had _ in- 
fluenced Volta into repeating experiments to demon- 
strate the presence of animal electricity. Although first 
in agreement with Galvani’s interpretation, Volta, a 
keen and exhaustive experimenter, reached a different 
muscular action 


conclusion as to the causes of the 


This article is a serialization in four parts of the book of the same 
name published by the Burndy Library, Norwalk, Conn. 


Bern 
Conn. 


Dibner is chairman of the board, Burndy Corporation, Norwalk, 
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wherein excised animal tissue, such as dissected frogs’ 
legs, would go into convulsive motion when touched 
by joined prods of dissimilar metals. 

Thus, events in the laboratories led to the develop- 
ment of the Voltaic pile, and an entirely new form of 
electrical excitation was -made possible. An electric cur- 
rent flowed in a circuit formed by a wire connecting 
pairs of discs or strips of dissimilar metals immersed in 
brine or a weak acid electrolyte. The first of two forms 
of an electrical device featured in Volta’s communica- 
tion to the Royal Society consisted of a pile of silver 
and zinc discs, each pair of which was separated from 
the adjoining pairs by paper or cloth separators soaked 
in brine. The second form that Volta developed to il- 
lustrate a variant source of constant-flow electricity: was 
his “crown of cups.” This consisted of a ring of cups 
filled with brine and connected by alternate strips of 
zinc and silver joined by metallic jumpers. This was an 
improvement over the pile because it avoided the weak- 
ening of the current flow as the brine in the separators 
dried out. Further improvements occurred when copper 
replaced silver and when dilute sulphuric acid was sub- 
stituted for brine in the cups. With these piles, wires 
connecting the two outer elements were shown to be 
capable of decomposing water, melting fine filaments of 
metal, stimulating muscular contraction in animals, 
and creating a sour taste upon the tongue. 

So startling was the announcement of Volta’s dis- 
the Atlantic re- 
peated and expanded Volta’s experiments. In November 


covery that scientists on both sides of 
1801 Volta demonstrated the action of the new electrical 
source in Paris before an assembly of scientists attended 
also by the First Consul, Napoleon Bonaparte, in a ses- 
sion that brought the two men into conversation for 
several hours. Napoleon proposed to his minister, Chap- 
tal, that prizes be established to encourage new research 
into galvanism, adding “Galvanism, in my opinion, will 
lead to great discoveries.’’ One prize was to be awarded 


$21 





Stimulated by the work of Galvani in ‘‘animal electricity,” 
Alessandro Volta, professor of physics at Pavia, discovered a 
chemical source of constant-current electricity with the inven- 


tion of the voltaic pile. This opened a new era in science. 


to the one who contributed experiments o1 discoveries 


in electricity or magnetism comparable to those given to 
Franklin and Volta. 


Thus, the stage was set for yet another step in scien- 


these sciences by 


tific evolution. On a cosmic scale we have, in the history 
of science, examples ol the development of theories that 
cle pe nded on the slow accumulation of data from which, 
by analysis and induction, a Copernicus proposed the 
heliocentric system or a Darwin the doctrine of evolu- 
tion. In the case history we are now examining, the dis- 
covery of electromagnetism is an instance of a simple 
but prime relationship between basic physical forces 
that eluded recognition and formulation for two active 
decades in spite of the many minds that were concerned 


with related phenomena. 


THE ELECTROCHEMISTS 


EVEN BEFORE the delayed second part of Volta’s letter 
had William 
Nicholson, aided by the English surgeon Anthony Car- 


reached the Royal Society, the chemist 


lisle, constructed a voltaic pile and proceeded with 
chemical experiments. Water was decomposed by the 
pile, which consisted of 17 large silver coins separated 
by an equal number of copper discs. Each such pal 
was separated from the adjoining pairs by bits of cloth 
soaked in a weak brine solution. Gas was observed to 
bubble at the juncture of the conducting wire to the 


pile where a drop of water had been added to improve 


899 
Joe 


Dibner—Oersted 


the conductivity of the juncture. This crude assembly 
was replaced on May 2, 1800 by a glass tube filled with 
water and having brass wires connected to the pile ter- 
minals entering each end of the tube through a cork 
stopper. Hydrogen formed at the negative terminal and 
oxygen at the positive one. William Cruickshank re- 
peated and confirmed the experiments of Nicholson and 
Carlisle showing that hydrogen evolved from the silver 
or copper section of the pile and oxygen from the zinc. 
By adding litmus coloring to the water, the zinc end 
showed a red tinge in the fluid near the terminal. This 
phenomenon was seized upon by several inventors as a 
means for distant electric telegraphy. Cruickshank also 
improved the voltaic pile by arranging rectangular zinc 
and copper plates in a resin-insulated wooden trough 
and with this decomposed several compounds, and elec- 
the 
hands of the experimenter. The spectacular experi- 


troplated metals. A new research tool came into 
ments performed in the late 1700's with the use of elec- 
trostatic generators gave way to the more prosaic and 
corrosive electric battery. Sparks, halos, and pinwheels 
were replaced by the deeper and more challenging phe- 
nomena that issued from the ends of an electric battery 
assembly. 

In England the most ambitious experimenter with 
the new source of electricity was Humphry Davy, pro- 
fessor of chemistry at the Royal Institution in London. 
With the help of William H. Pepys, an instrument 
maker and a Fellow of the Royal Society (FRS), the 
strongest voltaic pile of its time was constructed in Feb- 
ruary 1802 for Davy. It consisted of 60 pairs of zinc and 
copper plates, each 6 inches square. With this, Davy 
melted iron wires up to 1/10 inch in diameter and 
platinum wires 1/32 inch in diameter, Gold, silver, and 
lead sheets were made to glow and ignite. Using an even 
more powerful battery of 274 plates which Pepys had 
constructed, Davy, in October 1807, was able to decom- 
pose alkalis from which he reduced potash and soda 


ash and extracted from them the new elements potas- 








The earliest application of Volta’s newly discovered source 
of constant-current electricity was in the decomposition of 
water by Nicholson and Carlisle in England and by Ritter 
in Germany. 
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sium and sodium. In the following year, 1808, a battery 
of 2,000 pairs of plates of zinc and copper was con- 
structed at the Royal Institution by Pepys and with 
this Davy drew his most brilliant electric arc and ex- 
tracted additional elements—barium, strontium, 
calcium, and magnesium—from alkaline earths. He ig- 


new 


nited cotton, sulphur, resin, and ether. Iron, quartz, 
sapphire, and platinum were melted, diamond evapo- 


rated, and liquids sucn as water and oil were boiled 


by the electric current. The intense heat developed by 
the battery was used by Pepys in 1815 to melt a short 
section of iron wire and diamond dust together, thereby 
directly carburizing the iron and thus making steel. 
Also associated with Davy was William H. Wollaston, 
trained as a physician but who abandoned the practice 
of medicine for the more engaging scientific investiga- 
tions that intrigued him. He experimented widely with 
voltaic electricity and among the 38 papers which he 
contributed to the Royal Society were those proposing 
the theory that the oxidation of metals was the primary 
cause of the generation of an electric current in a vol- 
taic pile. He examined spectra of the electric arc as 
early as 1802 and improved the form of the electric bat- 
tery by exposing both sides of a zinc plate by placing 
the plate within the separated but adjacent faces of a 
bent U-shaped copper plate. In 1813, although England 
and France were at war, Davy traveled on the Con- 
tinent with his assistant, Michael Faraday, discussing 
his work in Paris with Humboldt, Gay-Lussac, Count 
Rumford, and Ampére. He also visited several scien- 
tists in Switzerland, and Volta in Italy. 

To enlarge the area of electrical investigation, a very 
large and effective battery was constructed by John G. 
Children in 1809; it consisted of 20 pairs of copper and 
zinc plates, each plate 6 feet long and 2 feet 8 inches 
wide. Children confirmed Prof. Hare’s and Davy’s ob- 
servations that the intensity of the electric current in- 
creased with the number of plates whereas the quantity 
of electric flow depended on the extent of the plate sur- 
face. With this battery he rendered a bar of platinum, 
1/6 inch square and 214 inches long, red-hot by the 
current. He also arranged an order of relative conduc- 
tivity of metals, concluding that silver conducted the 
current best, then zinc, gold, copper, iron, and _ plat- 
inum, of least conductivity. Tin and lead were fused 
immediately by the current. Children, like Davy, ap- 
plied current to a circuit, cutting a slot across an iron 
wire which he then filled with diamond powder. On 
passing the electric current through the circuit, the dia- 
mond turned liquid and the contiguous iron turned to 
steel, 

An air of contentment with the record of discovery 
spread in England to the point where Bostock wrote, 
“It may be conjectured that we have carried the power 
of the instrument to the utmost extent of which it ad- 
mits; and it does not appear that we are at present in 
the way of making any important additions to our 
knowledge of its effects, or of obtaining any new light 
upon the theory of its action.” 

In Italy one of the most active experimenters with 
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the pile was the former pupil and colleague of Volta, 
the mineralogist Luigi G. Brugnatelli. He investigated 
the processes of plating by electricity and managed to 
coat two large silver medals which had been immersed 
in a saturated solution of chloride of gold treated by 
ammonia, and succeeded in covering them with a plate 
of gold. Credit for the clearest exposition of the chem- 
ical nature of the voltaic battery has been given to 
George F. Parrot, a Russian physician and a professor 
of chemistry at the University of Dorpat, in Estonia, 
whose many papers appeared in German in Gilbert's 
Annalen der Physik in 1802, 1805, 1817, and 1819. 

In France, in 1808, Gay-Lussac and Thénard were 
provided with a battery of 600 pairs of plates which 
Napoleon had presented to the Ecole Polytechnique 
and which was built on the pattern suggested by Cruick- 
shank. With this battery of 1,800 square feet of metallic 
surface, chemical decomposition was investigated, es- 
pecially of alkalis, and reported in a work of two 
volumes, published in Paris in 1811. 

Germany, too, had its share of investigators into the 
action of voltaic electricity. An important contribution 
was made by Johann W. Ritter (1776-1810). He was the 
first to observe and publish, in Jena in 1800, on the 
electrolytic decomposition of water, and he devised the 
first storageable pile, which became known as a “charg- 
ing” or “secondary” pile. This consisted of discs of a 
single metal which were separated by circular pieces of 
cloth or cardboard wetted by a liquid that would not 
affect the metal. Ritter then showed that if placed 
within the terminals of a voltaic pile, a portion of the 
electric charge would be retained and the Ritter pile 
would then act as a source of electric current which, 
like the original source, would produce electric sparks, 
give shocks, and decompose water. Ritter was also re- 
ported to have electrically charged a gold needle which 
was pivoted on its center and to have observed that the 
needle assumed a position of dip or deflection which 
However, the 
angle differed from that of a magnetic needle, which 


remained constant after each charge. 


assumed the usual angle of dip. Ritter’s experiments, 
like those of other investigators of the period, seemed 
too uncertain or inconsistent in behavior when re- 
peated by other experimenters and too broad in the 
conclusions drawn from them. They therefore received 
little attention in the scientific press of the time. 

Another area of investigation of the performance of 
voltaic electricity was the distances over which the cur- 
rent could be made to travel. Friedrich H. Basse of the 
romantic town of Hameln in Hannover transmitted an 
electric current over 500 feet of wire suspended on fir 
posts along the frozen water of the moat surrounding 
the town. In the circuit were a voltaic battery and an 
electroscope which registered the circulating current. 
Later experiments were made across a meadow some 
3,500 feet long, using the ground as the return section 
of the circuit. 

Shortly after several experimenters first constructed 
voltaic piles, an additional effort was made to deter- 
mine the speed of electricity in traversing an electric 
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An experiment in 1803 by Aldini to determine the speed of electric flow along a wire stretched across the bay at Calais, France. 


The indicator circuit completion was by shock to a human, or muscular contraction in a dissected animal. Although a wire return in 


the water is indicated, none was used. 


conductor. Giovanni Aldini reported his own experi- 
ments in 1804 in his two-volume Essai, also the source 
of an electromagnetic controversy. He extended a wire 
between Fort-Rouge and the west jetty in the harbor of 
Calais. Using a voltaic pile of 80 plates of silver and 
zinc he completed the circuit from the pile to an over- 
he ad 


sected 


wire, then into a small chamber holding a dis- 


shock 
then led 


animal to register the electric when the 


circuit was completed. Another wire down 
into the harbor, the water carrying the current the 15 
meters across to the lower terminal of the pile. His con- 
clusion was that the current traveled with ‘astonishing 
rapidity.” 

lo foster experimentation in voltaic currents, a so- 
formed in Paris called the French Galvanic 


ciety Was 


Society. This group published accounts of its experi- 
ments and maintained correspondence in countries out 
1815 the 


founded in Paris with two distinguished scientists at its 


side of France. In Magnetic Society was 


head. However, it lasted only 5 years and was con- 


cerned primarily with “animal and the 


magnetism” 
medical and psychological aspects of mesmerism. 

In the United States, Robert Hare, professor of chem- 
istry at the University of Pennsylvania, published an 
account of a new battery constructed in Philadelphia. 
Basically, this consisted of long sheets of zinc and cop- 
per contiguously rolled into coils but kept 14 inch 
apart. Eighty such coils were suspended by a frame 
which was lowered into and raised from glass vessels 
Prof. 


Hare with this apparatus led him to the concept of 


containing an acid solution. Investigations by 
“quantity” and “intensity” of the resultant electric cur- 
rent, depending on the number and size of the exposed 
plates. He thus joined Green and Hazard, other Phila- 
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delphia experimenters, in an effort to determine the 
R. Coxe, 
also a Philadelphia chemist, had proposed an electro- 


chemical nature of the voltaic pile. Prof. J. 


chemical telegraph, based on the decomposition of 
water. 

The electrochemical experiments of Davy, Berzelius, 
and the other chemists which led to the discovery of 
new earth metals, to the plating of metals by electricity 
and to the brilliance of the arc light, were not the only 
practical results of Volta’s great contribution. Two ad- 
ditional practical uses were found for the electric cur- 
rent—exploding gunpowder at a distance by an electric 
fuse, and telegraphy, also at a distance, by the use of 
electric currents. Charles W. Pasley, an officer in the 
British Army, followed a suggestion by W. Palmer who 
proposed the use of a voltaic battery to ignite gun- 
powder by creating a spark instead of the long powder 
fuse which was then commonly used. Later, in 1812, 
Paul L. 
bassy in Munich, insulated a copper wire with a thin 


Baron Schilling, attaché to the Russian Em- 


coat of india rubber and varnish, and stretched this 
wire under ground and under water so as to explode 
powder mines across the river Neva near St. Petersburg. 
This was also done across the Seine during the occu- 
pation of Paris by the allied armies following the 
collapse of Napoleon. This demonstration of exploding 
gunpowder across the Seine was an astonishing sight to 
those who first witnessed it but did not understand the 
technique used. 

The application of the voltaic battery as a source of 
energy to operate an electrochemical telegraph was 
tried many times during the period 1800 to 1820, but 
with indifferent results. The outstanding effort was the 
apparatus developed by Samuel T. von Soemmering, 
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German physician, whose equipment created a consid- 
erable stir in scientific circles. In 1809, at the Academy 
of Science in Munich, he successfully demonstrated the 
telegraph over a distance of 1,000 feet. It consisted of 
35 gold rods set into glass tubes placed at the bottom of 
a tank having glass walls and partially filled with acidu- 
lated water. To these rods were connected 35 wires 
wrapped in silk. These led from a wooden stand having 
35 copper apertures connected to one terminal of a 
voltaic pile. When the other terminal was touched to 
the wire ends of the 35 leads (representing 25 letters 
and 10 figures) gas bubbles would rise in the distant 
tank and would so indicate which letter or figure was 
being transmitted. Albeit slow and clumsy, still this was 
a working mechanism and was greatly admired. Gen- 
eral Larrey, Napoleon’s chief surgeon, carried Soem- 
mering’s telegraph to the French Academy of Sciences 
where a committee of outstanding physicists studied and 
rendered a report on its operation. In the 2 subsequent 
years Soemmering reduced the number of wires re- 


o”7 


quired for the telegraph to 27 and in 1812 the distance 


of its operation was extended to nearly 2 miles. 

Further improvements in this form of electric tele- 
graph were suggested in 1811 by Johann S. C. Schweig- 
ger (1779-1857) who recommended the reduction of the 
many wires to simply two conductors by the use of two 
voltaic batteries of unequal power. The combination 
of these three elements could, Schweigger held, provide 
the needed combinations to transmit all the letters and 
figures, by using longer or shorter periods of gas gen- 
eration. He also recommended the use of a pistol trig- 
gered by the battery to signal the beginning of a mes- 
sage, instead of indications by an accumulated gas, such 
as Soemmering used. 

The search for a relationship between voltaic elec- 
tricity (referred to in that period as “galvanism’’) and 
magnetism was investigated by many component ex- 
perimenters during the period 1800 to 1820. Especially 
noteworthy were the investigations made in 1805 by 


Hachette and Desormes. They constructed a battery of 


1,480 thin copper plates coated with zinc, and this pile 
was set on a float resting on the water in a large vat. 
field 
observed. although a steel bar magnet which weighed 


No orientation with the earth’s magnetic was 
nearly half as much as the pile itself, and was also 
floated like it, 


rested in the magnetic meridian. It was noted that the 


moved in a series of oscillations until it 


poles of the pile were not joined during the experi- 
ment. Another effort to link electricity to magnetism 
was made by Johann P. Prechtt of Trieste and the 
Vienna Polytechnic Institute in 1810. However it was 
found that his exposition of diagrams and mode of 


reasoning proved too complex to impress his readers. 


THE ELUSIVE FORCE 


A REVIEW of the 20 years following the discovery of 
voltaic electricity clearly shows a continued and intense 
interest in almost every phase of investigation made 
possible by the introduction of a source of constant- 
current electricity. ‘The chemists were exceptionally 
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The powerful voltaic battery constructed at the Polytechnic In- 
stitute in Paris in 1813 by order of Napoleon who showed ex- 
ceptional interest in the development of electricity. 


busy theorizing and experimenting to determine the 
physics and chemistry of electric generation. Although 
many corollary effects and physical manifestations of the 
electrical and electrochemical experiments were inves- 
tigated, what seems to us now as a most obvious rela- 
tionship—the magnetic effects of an electric current— 
seems to have been missed. When we hunt for the clear 
and specific observation (inevitably to be made by some 
keen investigator), it may seem incredible that it should 
have required 20 years of experimenting and observing 
finally to present that fact in complete clarity. Thus, 
that (1753-1803) a French 
chemist, had observed as early as 1801 that two wires, 


we see Nicholas Gautherot 


one connected to one end of an electric battery and 


the other to the other end, would tend to adhere to 
one another when these two wires were brought in close 
contact. Not only was this observation repeated in 1806 
by such experimenters as C, J]. Lehot, a French physicist, 
but the phenomenon was independently observed by 
both Laplace and Biot. 

The report of Romagnosi, whose experiment is de- 
scribed later on, and others even less specific in asso- 
ciating magnetism with electricity had negligible effect 
on the many investigators. The impact of Oersted’s 
great discovery and announcement is in sharp contrast 
with the uncertain trials, hints, and suggestions of the 
earlier experimenters. 

On July 21, 1820 there appeared a 4-page notice in 
Copenhagen, in Latin, announcing Oersted’s discovery 
of electromagnetism. This literally electrified the entire 
scientific world. As rapidly as word could be gotten 
from mouth to ear, by traveler or visitor, in private 
the lecture hall, the substance of 
short 


conversation or in 


what O6cersted’s announcement contained was 
spread. The physical world and man’s institutions 
could never again be the same, now that Oersted pre- 
sented the first rich fruit of Volta’s epochal discovery. 

(The second article of the series will appear in the 


June issue.) 
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Automation and Mankind 


V. A. TRAPEZNIKOV 


A broad view is presented of the road being 
opened to mankind by the rising influence of 
automation on the animate and inanimate sci- 
ences. Automation is effecting radical changes in 
the very nature of labor; such crucial problems as 
the origin of life, the fate of the earth as a planet, 
extraterrestrial life, are being solved with its 
aid. An imposing future is predicted—provided 
there is peace. 


FOREWORD 
A. N. KOSYGYN 


Quite recently, only 20 to 30 years ago, automatic con- 
trol was considered as just one of the many means for 
developing technological processes, having only a lim- 
ited, partial importance. Even the words “automatic 
control,” and “automation” did not appear at that time 
on the pages of the world press, with the exception of 
the Soviet press, but in the early forties the position 
utterly changed. Automatic control is now recognized 
throughout the world as a new, young, independent 
branch of science and engineering, as one of the most 
powerful levers of modern technical progress. More 
than that, automatic control enters the world’s arena 


and takes by right, on account of its importance, an 
equal place in the field of science with new techniques 
such as nuclear energy, radio-electronics, and astronau- 
tics. This can be explained by the enormous possibili- 
ties provided by automatic control for the development 
of modern techniques. Complex mechanization of pro- 
duction, by releasing man from heavy physical labor 
and replacing his work by that of mechanisms and ma- 
chines, increased productivity and prepared the ground 
for the following higher stage—the complex automation 
of production. Complex automation of production al- 
ready releases men from control operations pertaining 
to the field of 


intellectual brain work. Modern auto- 


mata are able to relieve men in many instances from 
brain activity and, therefore, enable him to economize 
his forces for the creative process. 

Automation leads to a further fundamental increase 
of productivity and allows man to bring into effect 
processes characterized by high speeds and intensities 
which were unattainable before on account of the limi- 


tations of human nature. However not only quantities 


Essentially full text of the introductory remarks of a Soviet Government 
official and the speech of a Soviet First International 
Congress of the International Automatic Control (IFAC) 
held in Moscow, USSR, June 27-July 2, 


delegate to the 
Federation of 
1960 


\. N. Kosygyn is vice-premicr and first vice-president of the Council of 
Ministers of the USSR 


V. A 


mechanics, 


is director of the Institute of Automatics and Tele- 


USSR 


Trapeznikoy 
Moscow, 


$26 


Trapeznikov—Automation and Mankind 


should be considered. Complex automation already has 
made an important impact on social, economic, and 
political areas. Automation, by increasing productivity, 
contributes to a marked increase of material wealth and 
to a solution of the problem of a substantial increase 
in the standard of living of mankind. Automation con- 
tributes to the obliteration of the frontiers separating 
brain work from physical labor, creating a basis for an 
unusual cultural flowering and an increase of the intel- 
lectual level of the average man. Concern is sometimes 
expressed that by releasing an important amount of 
labor, automatic control would lead to a decrease of 
occupation and to serious difficulties connected with 
redistribution of manpower among various branches of 
production as well as among various territories. Some 
experts and politicians already perceive behind these 
consequences of automation two threatening shadows, 
those of overproduction and of unemployment. But 
abundance cannot be an evil if production and distri- 
bution and all the economic, cultural, and social life 
of society are built on a well-organized, planned basis 
and managed according to a peaceful direction. This is 
why we, the Soviet people, as well as people of other 
countries having reasonably organized economies, do 
not fear the consequences of automation and do our 
best to develop it strongly. 

It is very significant that the first International Con- 
gress of Automatic Control (IFAC) takes place in the 
USSR, a country which is successfully developing auto- 
mated production, a country in which automation is 
accomplished as a state policy. It is not accidental that 
in the USSR, for the first time in the world, the review 
Avtomatika i Telemechanika, specially devoted to this 
field of science, was first published in 1936, and that we 
have created, also for the first time in the world, in 
1939, under the leadership of the Academy of Sciences 
of the USSR, a special Institute of Automatics and 
Telemechanics, one of the most active organizers of the 
present Congress. 

Let me express the certainty that this Congress will 
contribute to a fruitful exchange of experience between 
scientists and engineers of various countries, to the 
establishment of friendly contacts between them, and 
to a further peaceful development of industry, of en- 


ergy production, of transportation, and of all aspects of 


the life of mankind. 





HIS Congress has been convened to discuss prob- 

lems of automatic control or, more widely, of 
automation. 

It is pertinent to ask what the over-all goal of auto- 

mation is? What can automation give humanity? Be- 
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fore we can answer this question, let us picture to our- 
selves the likely fruits of automation and trace the 
effect of automation on man in the foreseeable future. 

First and foremost, automation spells a steep rise in 
labor productivity. Of course, automation is by no 
means the only factor contributing to scientific and 
technological progress which results in higher labor 
productivity and expanded production of the good 
things of life. A big role here will be played by advances 
in controlled fusion, synthesis of man-made organic 
substances including foods, and in the multitude of 
other sciences and branches of technology. However, all 
departments of knowledge today are knitted together 
closer than ever before, and their further headway is 
inconceivable without automation. To cite but a few 
examples, man owes to automation his space prowess, 
photographs of the moon’s reverse side, and the very 
existence of powerful means of research such as the 
proton synchrotron. 

But automation is still an infant. It will rise to ma- 
turity in the life-span of generations to come. What 
we can do now, therefore, is to outline its benefits for 
man in general terms only. 

Automation will bring in its wake a big leap in pro- 
ductivity not only because man will not have to operate 
machines by hand and a single operator will be able 
to attend to many automatic units at a time. What is 
more important is that the expansion of production 
will no longer be constrained by the human factor in 
process control. 

In many cases today, the rate of industrial processes 
is restricted by the potentialities of control. Man's re- 
sponse to environmental changes is rather slow. This is 
why we can only use slow processes. 

Automation will revolutionize the majority of manu- 
facturing techniques, as it will provide for control of 
industrial processes which occur at extremely high rates 
and on a large scale. While our practice to date has 
been confined to stable processes, automatic control 
will place unstable processes at man’s disposal as well. 
Man both 
kinematics of reactions. 


will be able to control the outcome and 

Atomic energy is but one example of how an effective 
control system has enabled man to utilize extremely 
dangerous phenomena to the best advantage. With ab- 
solute confidence in automatic instrumentation, it will 
be possible to maintain processes as close as possible 
to critical operating conditions. As a result, use will be 
made of the processes which seem to be beyond man’s 
control today. 

The goals of automation can only be achieved when 
all steps of the industrial process have been automated 
in all basic industries, transport, and building, includ- 
ing the assembly, adjustment, inspection, shipment, and 
distribution of the finished product, that is, when com- 
prehensive automation has been realized to cover rami- 
fied remote-control systems widely using computers. 

It stands to reason that man cannot possibly be ex- 
cluded from this process entirely. Supervision, mainte- 
nance, research, and development will always call for 
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his more or less regular attendance. It is beyond any 
shadow of a doubt that man’s potentialities in the field 
of control are great indeed and will never, it appears, 
be fully surpassed by machines. Therefore, it is the 
foremost and noble task of scientists in the field of auto- 
matic control] theory, physiology, psychology, and tech- 


nology to find the best possible uses for man in control 
systems and to create the best possible conditions for 
man’s activity in process control. 


MENTAL WORK DISPLACING MANUAL LABOR 


NOT ONLY WILL AUTOMATION raise productivity, but 
it will also radically change the very nature of labor. 
A number of arduous and hazardous occupations have 
already almost completely been done away with, and 
the trend will continue. In can no 
longer see the stocker doing his exhausting job, while 
those of the 


many cases one 


steelmaker and blast-furnace operator 
have become appreciably easier to do. Looking farther 
into the future, automation will completely take over 
jobs involving elevated temperatures and pressures, 
contaminated or harmful atmospheres. Automation 
will help turn manual labor more and more into mental 
work, thus removing the difference between them, so 
that man’s energy and vital strength directly involved 
in production may be utilized to an ever greater degree 
not for process control or, less so, for manual labor, but 
to produce and realize novel engineering ideas, such as 
would further relieve man of direct participation in 
production and would give him abundant life and more 
leisure. 

The higher labor productivity and expanded mate- 
rial production stimulated by automation will sharply 
improve the standards of living and reduce the working 
day to but a few hours in the near future. 

The full utilization of the benefits arising out of 
automation, however, is only possible in a rationally 
organized society where the manpower made redundant 
due to automation in one field is easily absorbed in 
others. Our firm conviction—which we do not, of course, 
impose on anybody—is that this possibility is offered by 
the socialist system. 

With increasingly more material benefits available 
due to automation, a smaller proportion of people will 
be needed in production. A larger number of them will 
be concerned with research and development, public 
health and the arts, making our communities better 
places to live in by laying out parks and gardens, deco- 
rating public buildings, and so on. 

With more leisure time, means, and possibilities at 
his disposal, man will be able—for the first time in his- 
tory—to devote to himself the attention he rightly de- 
serves. An era will set in of a scientific approach to 
human health, with emphasis on balanced daily regi- 
men and diet, sports and prophylaxis. Medical and 
biological sciences will be given priority to the point 
where the main duty of the physician will be that of 
prophylaxis and every case of disease will be regarded 
as an emergency. Automation's important contribution 
to medicine will be automatic and semi-automatic ap- 
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paratus to watch the patient’s health, keep his case his- 
tory, diagnose and treat his ailments. 


KEY PROBLEMS APPROACHING SOLUTION 

AUTOMATION OPENS UP vast vistas before science. The 
spectacular breakthrough into outer space is the case in 
point. Indeed, progress in automation is a decisive 
factor in manned space travel which, I believe, this 
generation will live to see. In turn, the breakthrough 
into space is bringing about rapid headway in our 
knowledge of many crucial problems which have been 
challenging men of science for centuries. The origin of 
life, extraterrestrial life, the fate of the earth as a planet 
—all these and other problems which have always been 
on the mind of man are approaching their solution 
thanks to space research and, hence, to automation. 

Mention should also be made of biology or, more 
specifically, of control in living organisms. These prob- 
lems closely relate to that of the origin of life. Automa- 
tion will undoubtedly speed up their research. In turn, 
automatic control systems stand to benefit much by 
investigations into living beings. 

Automation is changing the forms and techniques of 
research in many departments of science and technology. 
The very process of cognition is being speeded up. Our 
knowledge is growing in a kind of chain reaction. The 
more we learn, the wider the horizons and prospects in 
front of us, the ampler opportunities for further prog- 
ress of research, discoveries and knowledge. This, how- 
ever, poses further difficulties. For one thing, it is be- 
coming increasingly difficult to store the huge wealth of 
information and to transmit it in concise, condensed 
form. On the other hand, it is becoming increasingly 
difficult to glean new data, to carry on new studies, as 
science is ramifying at a high pace. Whatever we look 
at—numerous experiments on alternative chemical re- 
actions made to find unknown properties of chemical 
substances, studies into the living cell, investigations 
into conditioned reflexes, research into economic and 
other complex problems—takes a heavy toll of human 
effort, skilled effort, for that the 


future, human work will be substantially supplemented 


and of matter. In 
and partially supplanted by automatic machines. Auto- 
matic systems with minimum a priori information put 
into them by the designer will collect information in 
new fields of knowledge. The researcher is already 
equipped with a variety of measuring, recording, and 
computing machines. In the future a veritable research 


industry will emerge, based on specialization, co-opera- 


tion, and use of machines. 

The automatic machines helping the investigator can 
be self-learning. They may learn simple skills for limited 
assignments. In fact, it is not impossible in principle to 
make them acquire “creative” skills, that is, improve 
automatically for their performance in complex fields. 
Today, no limits can be forecast for the development of 
such systems. It is not in the least unlikely that an 
automatic machine may be designed which will be able 
to work out comprehensive theories explaining experi- 
mental information in any field by testing various 
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hypotheses and drawing upon empirical knowledge. 
And this is what we call today truly creative activity! 

This faculty, of course, belongs not to the automatic 
machine, but to man who has designed it. You cannot 
possibly conceive of an automatic machine divorced 
from man. Any machine, including automatic, is but 
the brainchild of man. But the machine can help man 
in his brainwork by extending and raising it to a level 
which defies our imagination. 

Electronic computers have shown how far man can 
rely on them for the performance of operations based 
on formal logic. Indeed, it has been a kind of revela- 
tion for specialists to find out how wide the field of 
formal logic extends and how complex the processes 
are which the human 
brain, but which now lend themselves to automation 
with the advent of digital machines. 


hitherto were the domain of 


Machine translation and programming of problems 
which would seem to belong to the human brain, such 
as chess problems, have convinced many that formal 
logic, that is, thinking which can be programmed, is 
much wider in scope and plays a far bigger role than it 
was customary to believe. Where do the limits of such 
possibilities lie? How wide is the field of brainwork 
which can be handled by automatic machines? Is this 
field limited to processes which can be reduced to an 
algorithm, or does it extend far beyond? We take an 
optimistic view of such things and hope that automa- 
tion holds an unlimited promise as a helper of man in 
his mental activity. In effect, automation plays a noble 
role here, for it is relieving the human brain of routine 
work on an ever larger scale to offer man inexhaustible 
opportunities for creation and aesthetic endeavors. 


PROBLEMS FACING AUTOMATION 


‘THE GOAL OF AUTOMATION is a noble one. It is realistic 
and feasible. But there are a number of obstacles to 
clear and a number of formidable problems to solve 
before it can be achieved. 

For all of the big strides in the individual depart- 
ments of automatic control theory, the over-all picture 
of the theoretical aspect leaves much to be desired. For 
one thing, there exist a multitude of isolated theories 
not integrated into a single comprehensive theoretical 
structure. The all-embracing fundamental ideas, meth- 
ods, concepts, and laws are still in the making. Secondly, 
a number of conceptual problems have not been studied 
at all. Gaps in control theory are particularly striking 
when attempts are made to study complex systems with 
abundant elements and relationships between them. In 
fact, the very approach to such problems is not yet clear. 
On the other hand, it is such systems that are most 
promising, for they simulate certain complex functions 
of man. 

It should be noted further that the theory of auto- 
matic control is gradually changing its nature. It is 
rising to the status of the key factor in automation. 
While in the recent past the theory was primarily in- 
cidental to automatic control engineering, at present it 
is, and will be in the future, assigned an ever bigger 
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role. Indeed, the theory shapes the scientific outlook of 
the engineer and guides him in search of fundamentally 
novel systems. On an ever larger scale the theory is 
being employed for “strategic reconnaissance” so as to 
‘find out what machines can or cannot do and how their 
potentialities can possibly be extended. 

Let us dwell on a few major scientific and engineer- 
ing problems facing automation at the present stage of 
development. 


1. We cannot possibly underestimate the importance 
attached to the study of optimal control techniques and 
to the synthesis of control structures approaching the 
optimal. 

This range of problems is extremely wide. Indeed, 
the controlled plant can be either linear or nonlinear, 
with lumped and distributed characteristics, continuous- 
time and discrete-time. Performance criteria can also be 
as diverse in different cases. Systems can be optimal for 
settling time, for steady-state accuracy, for average pro- 
ductivity, for efficiency, for power consumption, for 
material consumption, and the like. 

There exist, at present, general variation principles, 
such as the maximum principle and dynamic program- 
ming, which may provide a basis for the solution of very 
complex problems. But, not all of these principles are 
generalized for other important cases. Moreover, their 
application to actual problems calls for the solution of 
further complex theoretical problems. Little headway 
has as yet been made in the synthesis of simple systems 
approaching the optimal. In short, there is much room 
for progress here. 


2. It is just as important to study the principles un- 
derlying the synthesis of adaptive and _ self-learning 
systems. 

The addition to control systems of sophisticated logic 
and memory elements has made it possible to handle a 
far wider range of control problems. These problems 
involve the establishment and maintenance of the best 
possible performance of the plant, the gradual develop- 
ment in controllers of the desired responses to complex 
varying situations, etc. 

Much progress has already been made in this field. 
We in the Soviet Union have developed optimal con- 
trollers and multivariable optimizers for both commer- 
cial and laboratory applications. Substantial progress 
has been made in the design of self-learning automata. 
These are but initial efforts in an important domain. 

The study of principles involved in the design of 
automatic systems which handle such problems, as well 
as their theory and calculation, are among the most 
urgent tasks facing automatic control theory. 


3. It is also essential to study the principles governing 
the design of automatic machines which supplement or 
supplant the human design engineer. 

It is often the case that man fails to produce the best 
possible result, if any, when a given design problem 
involves mechanical structures with a large number of 
elements. This is where the automatic machine may 
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play a key role. Unfortunately, the theory covering this 
field is still in embryo, and there is even lack of under- 
standing of relevant design principles. Perhaps, support 


here may come from co-operation with physiologists 


and psychologists and from studies of the manner in 
which man handles similar problems. Though rather 
inaccurate and slow, these methods are remarkable— 
compared to the existing automatic machines—for flexi- 
bility and adaptability to most varying problems, for 
their “intuition,” “imagination,” and the faculty of 
analogy and generalization. It is in this field that auto- 
matic control theory comes closest to cybernetics of 
which it is, strictly speaking, the engineering branch. 
The possible theory in this new and intriguing field of 
complex automata may crystallize into a unique alloy 
of theoretical logic, statistics, and perhaps calculus of 
variations. It is not unlikely that entirely new ap- 
proaches will emerge to the treatment and solution of 
problems. Our duty is to speed up progress in these 
directions in every possible way. 

In the Soviet Union, there is a large number of in- 
vestigators working in this field. A whole range of de- 
vices has been developed for the automatic synthesis 
of optimal control systems, as well as a machine for 
relay system analysis. The first such machine has been 
engineered for the structural synthesis of relay elements, 
a machine which starts from the set conditions to pro- 
duce the structure of a given relay element on an 
illuminated screen in graphic form. Work is nearing 
its completion on a machine which will minimize Boo- 
lean functions. However, these are but the first steps 
toward the complete automation of control system 
synthesis. 

It stands to reason the directions mentioned here do 
not exhaust possible trends, for we are faced with a 
number of other urgent problems—stability, control 
performance, system 
theory, etc. There is a strong interdependence among 
them all, an interdependence which is to grow stronger 
in the future. As our problems grow in complexity, 


decision problems, integrated 


closer ties have to be built between automatic control 
theory and other sciences. Mention has already been 
made of co-operation with physiology and psychology. 
Ties should also be noted with mathematics, especially 
with theoretical logic, variational, and statistical meth- 
ods. Other more recently developed mathematical de- 
partments, such as functional analysis, may also find 
essential applications in the theory of automatic control. 

Advances in engineering and science are laying a 
single theoretical foundation for the whole range of 
engineering subjects involved in communication and 
control: automatic and remote control, radio and elec- 
tronics with all their ramifications, computer engineer- 
ing, etc. This comprehensive theory which is still in the 
making is often called either communication and con- 
trol theory, or control theory, or engineering cyber- 
netics. However, the name is not essential. What is im- 
portant is the crystallization of fundamental ideas, 
principles, and methods. The development of this single 
theory is vital to automation. 
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No progress of automatic control theory and engi- 
neering, however, is possible without commensurate ad- 
vances in automation hardware. It has always been that 
every new device and every new physical principle em- 
bodied in its structure has given rise to quantitative 
changes, to further headway of automatic control 
theory. This can be exemplified by the impact the 
advent of electronic computers, both analog and digital, 
has had on automation and automatic control theory. 

In the field of automation hardware, there are both 
considerable achievements and numerous gaps—prob- 
lems which are still waiting for their solution. 

The most important among them is that of relia- 
bility. For, as the range and complexity of problems 
handled by automatic control devices increase, an ever 
larger number of elements have to be incorporated in a 
given control system, which fact raises the failure ex- 
pectancy rate. Add to this the continuous intensification 
and growing scale of processes as well as the outcome 
of possible breakdown, and you will clearly see that the 
problem of reliability is a key one. In fact, it poses 
before automation Hamlet’s dilemma—to be or not to 
be. Two approaches are possible to this problem: 
(1) developing more reliable components and improved 
techniques for their (2) seeking 
methods which would allow unreliable components to 


combination; and 
be integrated into reliable systems. 

Another crucial problem in the field of automation 
hardware is that of unitized control systems which are 
made up of standardized units which can be combined 
into various packages suitable for a given plant. This 
technique simplifies the design, manufacture, and op- 
eration of automatic control systems and reduces the 
over-all cost of automation. 

And last but not least, there is a third important 
problem in the field of automation hardware. What we 
have in mind is microminiaturization, that is, the de- 
velopment of microelements. This problem has been 
brought to life by the increasing number of elements 
in control systems and by the reliability requirements. 

This trend is aptly exemplified by digital electronic 
computers. Huge mathematical machines using thou- 
sands of electronic tubes are giving way to machines 
based on semiconductors and magnetic elements. But 
the new stage is by no means the final one. Already 
there is strong indication of the imminent changes. The 
new types of computers may be based on novel physical 
principles. Their components will be magnetic tapes, 
cryogenic devices, etc. Some of them will be able to 
perform operations within a few nanoseconds and will 


be very compact in size. It is quite feasible to develop 


hold 


elements in one cubic 


a micromodule which will many thousands of 


centimeter. The new 
elements will be extremely reliable, partly due to new 


memory 


manufacturing techniques, partly due to novel packag- 
ing procedures. Among them are films deposited in 
vacuum, printed circuits for connections inside and be- 
tween units, etc. The progress made in this field is 
particularly striking in the Western countries. 

It may also so happen that the traditional automatic 
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elements will appear in new capacities. Incidentally, as 
some Soviet investigators have found, quite unex- 
pectedly, the conventional pneumatic devices can be 
integrated into entirely novel control systems which 
depend for their operation on the interaction of air 
jets. They allow a wide range of control systems to be 
constructed, including high-speed extremely reliable 
digital computers for process control. This trend, it ap- 
pears, will revolutionize the design of many automatic 
control systems. 

There is another important problem which unfor- 
tunately is outside the scope of this Congress, though it 
has a decisive effect on automation. This is the study 
of industrial processes, basic process equipment, and 
automatic control systems taken as an integral whole. 
As we believe, it is only this approach that can provide 
for a qualitative jump in the efficiency of automated 
installation or plant. It is only this approach that al- 
lows all the advantages of automation to be utilized to 
the utmost. We in Russia have taken this road. 


PROGRESS RESTS ON CO-OPERATION 

IN CONCLUSION, I would like to touch, if only in pass- 
ing, upon the planning of scientific effort and research. 
Of course, the optimal decision problem as applied to 
the planning of research and engineering does not and 
cannot have a hard and fast solution. However, what 
experience is gained in the field makes it possible—in 
general terms—to solve the key problem: that of corre- 
lation between applied research subordinated to the 
interests of the present day, and fundamental research 
which deals with the major problems of the future. It is 
absolutely clear that the role of fundamental or basic 
research is bound to grow with time, and its scope 
should be extended. This is the prerequisite for the 
true progress of science and engineering. On the other 
hand, the wider the scope and the bigger the role of 
fundamental research, the more difficult it is to organ- 
ize. How can we possibly prevent an investigator mis- 
taking a byroad for the highway and ending up in a 
blind alley? How can we possibly reduce the drain of 
effort and time involved in trials and errors in a multi- 
tude of unknown domains? Leaving out other consider- 
ations, it may be said that much will depend here on 
contacts and the exchange of information between 
scientists and engineers in various fields and various 
countries. The closer their co-operation, the smaller the 
drain of effort on hopeless projects, the clearer the out- 
line of the major trends, and the steadier the progress 
of research. This is what is necessary. 

The prospects of progress before humanity are im- 
posing. And advances in automation and automatic 
control theory are part of the general progress. The 
avalanche-like and ever-accelerating headway of man- 
kind can only be impeded by the monstrous and in- 
sensate catastrophe—war. We are confident that this 
catastrophe will not break out, for the nations will 
avert it. Peace is the vital prerequisite for the prosperity 
of man, for the development of science, for the progress 
of automation. 
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Digital Calculation of Transmission 


Line Impedances 


N. SAVAGE 
ASSOCIATE MEMBER AIEE 


WO PROGRAMS for the IBM 650 digital com- 
T puter have been developed by the Detroit Edison 
Company for computing the symmetrical component 
impedances of 3-phase 60-cycle open-wire transmission 
lines. One program obtains the data for a complete line 
with due consideration for any changes in configuration 
from tower to tower; the other obtains the data, on a 
“per mile” basis, for a fixed configuration. Fig. 1 is a 
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. General block diagram, single-tower impedance pro- 
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block diagram of the “per mile 
on the programs are: 


program. Limitations 


1. Lines are assumed to be fully transposed. 

2. Towers carry no more than two circuits. 

3. Each circuit has only one conductor per phase. 

4. Each tower may have no ground wires, one ground 
wire, or two identical ground wires. 





Digest of paper 60-1391, “Digital Programs for Calculation of Transmis- 
sion Line Impedances,” recommended by the AIEE Transmission and 
Distribution Committee and approved by the AIEE Technical Operations 
Department for presentation at the AIEE Power Industry Computer Ap- 
lication Conference, St. Louis, Mo., Nov. 9-11, 1960. Published in ATEE 
ower Apparatus and Systems, Feb. 1961, pp. 1229-35. 
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5. Ground and ground wires are ignored in the cal- 
culation of positive-sequence quantities. 
6. Height above ground is ignored. 


The programs compute the following data: 


1. Zero-sequence and positive-sequence resistance, re- 
actance, impedance, and impedance angle. 
2. Total 3-phase positive-sequence charging kva. 


Both of the programs are based on the use of a table 
of “tower constants’ which is prepared by an auxiliary 
program. The tower constants are those functions of 
conductor spacing at a tower which recur frequently in 
the various formulas used for computing the imped- 
ances. Once obtained, the table of constants can be used 
for any desired conductor combinations. In the prepa- 
ration of data for the auxiliary program, conductor 
locations at a tower are specified by means of an X-Y 
co-ordinate system. The X axis is drawn through the 
lowest conductor on the tower and the Y axis is drawn 
through the leftmost conductor. Towers are identified 
by 4-digit code numbers. Fig. 2 illustrates data prepa- 
ration for the auxiliary program. 

By the establishment of a “tower card” file, the sys- 
tematic calculation of line impedances can be facilitated. 
A line can be represented by a deck containing one card 
for every tower. Changes in a system can then be studied 
by rearrangement of decks. New cards can be added, for 
line extensions or cards can be removed when part of a 
line is removed. The effect of conductor or ground wire 
changes on existing towers can easily be found by ma- 
chine reproduction of a deck with the new conductor 
codes replacing the old. Changes in tower dimensions 
require a run on the auxiliary program in order to 
obtain the new tower constants. 
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Surge Protection of 


Low-Voltage D-C Circuits 


P. CHOWDHURI 
MEMBER AIEE 


Devices for protection against transient over- 

voltages should reduce these overvoltages to a 

safe value well below the breakdown level of 

the system without causing a power outage. D-c 

surge protectors utilizing two types of switching 

elements—silicon-controlled rectifiers and 4- 
layer diodes—are discussed. 


HE INCREASING 


such as 


USE of 
transistors, 


solid-state devices, 
silicon diodes, silicon-con- 
trolled rectifiers, etc., in d-c systems has posed a 
new problem of protection against transient overvolt- 
ages, because the transient voltage withstand capabilities 
of these solid-state devices have very little margin above 
the steady-state rated voltage level. Therefore, it is of 
value to be able to apply these devices on the basis of 
steady-state voltage ratings and to protect them against 
transients overvoltages by suitable surge protectors. 
Protection of a system against transient overvoltages, 
such as those caused by lightning and switching by surge 
protectors, requires that these protectors be able to 
reduce the transient overvoltages to a safe value well 
below the breakdown level of the system without caus- 
ing a power outage, Therefore, a surge protector has 
three duties to perform: 


1. It should be able to “switch on” 


a transient overvoltage, so that the insulation of the 


in response to 


protected system is not stressed beyond a safe value. 

2. It should be able to “switch off” the power-follow 
current within a reasonably short period afterwards so 
that a system outage is prevented. 


t . 
3. It should be able to perform the first two duties 


repeatedly without being damaged. 


A typical valve-type a-c protector consists of a cali- 
brated gap in series with a nonlinear resistor. During 
normal system operation, the nonlinear resistor is iso- 
lated from the line by the gap. However, the gap sparks 
over at a preselected voltage level by a transient over- 
voltage, thus connecting the nonlinear resistor directly 
across the line or the apparatus to be protected. The 
nonlinear resistor offers very low resistance to a high 
voltage and high resistance to a low voltage. Therefore, 
the surge voltage is diverted very easily. Once the surge 
is absorbed, the system current, known as the power- 
Full text of conference paper CP61-126, presented at the AIEE Winter 
General Meeting, New York, N. Y., Jan. 29-Feb. 3, 1961, at a session 
sponsored by the AIEE Semiconductor Rectifiers Committee. 
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Schenectady, N 
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follow current, flows through the already conducting 
gap. However, because of the nonlinear characteristic 
of the resistor, the power-follow current is arrested as 
the system voltage passes through zero. Obviously, an 
a-c surge protector utilizes with advantage the cyclical 
nature of the alternating voltage. 

For low-voltage d-c systems, capacitors, nonlinear re- 
sistors, or the parallel combination of both have been 
applied for surge protection. Capacitors are quite effec- 
tive for short-duration surges. However, a very high 
value of capacitance would be required for a long- 
duration surge and, theoretically, a capacitor would 
double the magnitude of an oncoming rectangular 
surge. A nonlinear resistor would effectively limit the 
voltage across the protected apparatus; but if it is con- 
nected directly across the line, the nonlinear resistor 
would be a constant source of power loss. A calibrated 
gap connected in nonlinear 
seems impractical, because the absence of a natural 


series with the resistor 
voltage zero in a d-c system prevents the easy interrup- 
tion of the power-follow current. 


METHOD OF SURGE PROTECTION STUDIED 

THE BASIC ELEMENTS of the d-c surge protector studied 
are the same as those in an a-c surge protector; ie., a 
diverting circuit consisting of a calibrated switching 
device in series with a nonlinear resistor. However, the 
power-follow current is quenched by means of an addi- 
tional commutating circuit which interrupts the divert- 
ing circuit after the surge is dissipated. 

As this study was primarily directed toward 200- to 
400-volt circuits, the selection of a suitable switching 
element created a real problem. This element should 
have very little variation of the breakover (or switch- 
ing) voltage, and in the ideal case it should also be in- 
dependent of the rate of rise of the applied voltage. 
As no low-voltage gap satisfying the above two condi- 
tions was available, the following two devices were in- 
vestigated: (a) the silicon-controlled rectifier (SCR)! and 
(b) the 4-layer diode.? 


SURGE PROTECTOR USING AN SCR 

A SILICON-CONTROLLED RECTIFIER is a p-n-p-n device! 
with a third electrode, called the gate, connected to the 
inner p-layer as shown in Fig. 1. An SCR does not con- 
duct when a voltage less than its forward breakover 
voltage is applied in the conducting direction. However, 
if a small positive pulse of current is passed from the 
gate to the cathode, the SCR conducts and keeps on 
conducting even after gate excitation is removed. In 
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Fig. 1 (eft), Schematic representation of an SCR. Fig. 2 (right). Surge 
protector with Morgan circuit. 


R1, 2,500 ohms; R2, 200 ohms; R?, 100 ohms; R4#, two GE 3900353GI1 


Thyrite resistors in series; C/, 0.02 af; C2, 0.5 wi; Voc, two 45-volt bat- 
teries in series; SCT, 5233D1 (Arnold Silectron tape-wound core); primary 
winding, 5 turns; secondary winding, 20 turns. 

this conducting state, the voltage drop across anode to 
cathode is in the neighborhood of | volt for all cur- 
rents. In the nonconducting or blocking state, only a 
small leakage current would flow for all allowable volt- 
ages. The SCR can be restored to its blocking state by 
reducing its anode-to-cathode current to less than the 
“holding current” value. This is accomplished if either 
(a) a reverse voltage is applied between the anode and 
the cathode or (b) a high resistance is placed in series 
with the SCR. Therefore, associated with an SCR, there 
must be an “on” circuit to switch it on and an “off” 
circuit to switch it off. In the surge protector utilizing 
SCR’s, only one type of “on” circuit was studied with 
different types of “off” circuits. 


Turn-On Circuit. The “on” circuit (Figs. 2 and 3) 
consists of a resistance voltage divider connected across 
the line to be protected. The voltage across the lower 
arms of the voltage divider R2 is fed between the gate 
and the cathode of the SCR through a current-limiting 
resistance R3, a fuse, and a silicon diode for protection 
of the gate against reverse voltage. Therefore, by select- 
ing the voltage-divider ratio, the SCR can be turned on 
at any preselected voltage level. A small capacitor C/ 
is connected in series with the voltage divider to pre- 
vent the system direct voltage from appearing across 
the gate of the SCR. On switching the d-c power, a 
transient may be passed through this capacitor, the gate 
excited, and therefare the SCR may go into conduction. 
However, the turn-off curcuit would turn the power off 
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Fig. 4. Applied surge 
to SCR-type surge 
protector (Morgan 
circuit). Voltages 
measured with nega- 

refer- 
Without 
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eventually without causing a system outage. Therefore, 
by using this blocking capacitor, the voltage-divider 
ratio may be chosen so that the gate can be excited by 
a very small external transient voltage without in any 
way being affected by the d-c power source. This per- 
mits adjusting the gate circuit for high sensitivity, and 
consequently makes the protector sensitive to small 
surges. However, the gate sensitivity should not be in- 
creased indefinitely. If the switching voltage is made 
lower than the discharge voltage (i.e., the voltage drop 
across the nonlinear resistor) and the surge protector, 
the system protection level will be determined by the 
discharge of the surge protector and the advantage of 
a lower switching voltage would be lost. Therefore, the 
gate sensitivity should be such that the switching volt- 
age and the discharge voltage of the surge protector 
are about equal. 


Turn-Off Circuit. Two different turn-off circuits were 
studied, using (a) the Morgan* scheme and (b) a par- 
allel combination of capacitor and nonlinear resistor. 

The Morgan scheme of turn-off circuit is shown in 
Fig. 2. Under normal system operation, the capacitor 
C2 is charged by the system voltage with the upper 
plate positive. After the SCR is made to conduct by 
the transient overvoltage applied to the resistance di- 
vider and gate circuit as described earlier, the current 
flow through the primary of the saturable current trans- 
former SCT will induce current in its secondary in the 
direction first to discharge the capacitor C2 and then 
recharge it in the opposite direction (lower plate posi- 
tive). The current through the secondary stops after the 
capacitor C2 has been fully charged and the saturable 
current transformer eventually saturates due to current 
flowing only in the primary. Once the saturable current 
transformer is saturated, the charged capacitor C2 is 
placed directly across the SCR with positive voltage on 
the the SCR. Therefore, the SCR_ blocks. 
Fig. 4 shows the applied impulse voltage with and with- 


cathode of 


out the surge protector. 
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The turn-off circuit with capacitor and nonlinear 
resistor in parallel is shown schematically in Fig. 3. 
During the passage of the surge current, the non- 
linear resistor R# offers very low resistance to the surge 
and the parallel capacitor C2 is charged up to the dis- 
charge voltage of the nonlinear resistor. Immediately 
after the surge is over, the voltage of the capacitor is 
then the discharge voltage of the nonlinear resistor. 
This discharge voltage would be higher than the system 
voltage. The resultant voltage across the SCR would be 
the difference between the capacitor voltage and the 
system voltage, and this voltage would be in the direc- 
tion opposing the flow of system current through the 
SCR. With time, however, the resultant voltage across 
the SCR would decrease, as the capacitor discharges 
through the nonlinear resistor. But the resistance of the 
nonlinear resistor increases as the capacitor voltage falls, 
thus increasing the time constant of discharge of the 
capacitor. This would prolong the reverse voltage across 
the SCR, which would revert to the blocking state 
during this interval. 


Fig. 5 shows the open-circuit applied voltage, the volt- 


age across the surge protector, and the voltage across 
It in 
these oscillograms that the zero of the waves as marked 


the silicon-controlled rectifier. should be noted 
by the zero line is shifted upward by the voltage across 
the SCR in its blocking state. In other words, the 
actual zero-volt line lies below the zero line on 
the oscillograms and so the oscillograms show only 
the transient voltages. Fig. 5(c) shows that the voltage 
across the SCR (the anode with respect to the cathode) 
is the same as the applied voltage until the SCR 
switches on. Then, after some oscillations, the voltage 
across the SCR falls to its forward drop (approximately 
one volt), indicating the conducting state of the SCR. 
However, just after the switching and before the full 
conducting state begins, the anode is driven transiently 
negative with respect to the cathode, because of the fast 
switching action, At times, this negative voltage could 
exceed the peak reverse voltage (PRV) rating of the 
SCR and, as a consequence, it could be damaged. To 
protect the silicon-controlled rectifier against such over- 
voltages a silicon diode was connected back to back to 
the SCR, as shown by the dotted lines in Fig 3. This 


back-biased diode has the additional advantage that it 


° 10 


also protects against a surge of opposite polarity, as 
will be explained later in this article. Because of 
the shorter time scale, Fig. 5(c) does not show the 
blocking of the power-follow current. Fig. 6 shows 
the effect of the capacitor across the nonlinear resistor 
in switching off the power-follow current. From Fig. 
6(c) it would be evident that the voltage across the 
SCR remains zero (45 volts below the virtual zero line) 
as long as the surge persists; see Fig. 6(b). After the 
surge is over, the switching action starts and the volt- 
age across the SCR rises up to its open-circuit voltage 
(the nominal zero line). The oscillogram of Fig. 6(d) 
was taken without the capacitor across the nonlinear 
resistor and, as can be seen, the voltage across the sili- 
con-controlled rectifier did not recover. 


Characteristics of the SCR as a Surge Protector, One 
characteristic of the SCR is that it can be made to con- 
duct at any desired voltage level below its breakover 
voltage by exciting the gate with a suitable signal. 
Therefore, when used as an element of a surge diverter, 
an SCR functions essentially as an adjustable gap. 

An important characteristic for a surge protector is 
its volt-time or time lag characteristic, By this is meant 
the relationship between the breakover voltage and the 
time to breakover. In an ideal case, the breakover volt- 
age level should remain constant irrespective of the 
time to breakover. Unfortunately, however, for all prac- 
tical surge protectors the breakover voltage rises for 
shorter times to breakover. The volt-time characteristic 
of the SCR was determined for two different rise times 
to crest (2 and 40 microseconds) of the applied wave. 
The results are tabulated in Table I and plotted in 
Fig. 7. The volt-time characteristic of an SCR is dis- 
cussed in Appendix I, 

A 4-LAYER DIODE 


SURGE PROTECTOR USING 


THE sTRUCTURE Of a 4-layer diode? is similar to that 
of an SCR except that a 4-layer diode does not have 
the third electrode or gate. Therefore, to switch a 4-layer 
diode on, a pulse exceeding its breakover voltage should 
be applied to it. To switch the diode off, the flow of 
current should be limited below its holding-current 
level either by inserting a high resistance in series with 
it or placing a reverse voltage across it. 


TIME - MICROSECONDS 


Fig. 5. Applied surge to SCR-type surge protector (with Thyrite non- 
linear resistor and capacitor in parallel). Voltages measured with the 
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negative bus as reference. (a) Without surge protector. (b) With surge 
protector. (c) Voltage across SCR lanode to cathode). 
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Fig. 6. Same as Fig. 5 except with longer time scale. Voltage measured 
with the negative bus as reference. (a) Without surge protector. (b) 


Characteristics of 4-Layer Diodes as Surge Protectors. 
Unlike an SCR, a 4-layer diode cannot be made to con- 
duct at any desired voltage level. A voltage higher than 
the breakover voltage of the 4-layer diode has to be ap- 
plied in order to make it conduct. However, although 
the 4-layer diode nominally has a fixed breakover volt- 
age, this was expected to change with the rate of rise 
of the applied impulse wave. Therefore, its volt-time 
characteristic, a very important criterion for surge pro- 
tection, was evaluated before it was used as an element 
in the surge protector. The volt-time characteristic of 
a 4-layer diode is tabulated in Table II and shown in 
Fig. 8 for applied waves having 2 and 40 microseconds 
time to crest. The switching voltage level of the 4-layer 
diode was approximately equal to its d-c breakover 
voltage for a considerable range of switching times; the 
switching voltage level decreased, however, for shorter 
switching times. This is fortunate, because the protec- 
tive margin of this type of surge protector would not 
be impaired even by the fastest possible transient volt- 
age appearing on the system, The volt-time character- 
istic of a 4-layer diode is discussed in Appendix II. 


The 4-Layer Diode Surge Protector, The schematic 
diagram of the 4-layer diode surge protector is shown 
in Fig. 9. The 4-layer diode starts conducting on the 
application of a transient voltage exceeding its break- 
over voltage. The transient overvoltage is then absorbed 
by the nonlinear resistor R, and the flow of system cur- 
rent is arrested by the reverse voltage on the capaci- 
tor C. Fig. 10 shows the typical oscillograms of the 
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Fig. 7. Volt-time characteristic of SCR (200 volts rated PRV, 
GE type 358). 
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With surge protector. (c) Voltage across SCR. (d) Voltage across SCR 
but without a parallel capacitor in the circuit. 


open-circuit applied wave, the voltage across the surge 
protector, and the voltage across the 4-layer diode. 


ANALYSIS 

THE WAVESHAPE Of a transient voltage in a low-voltage 
circuit will depend upon various parameters. If the 
transient is caused by lightning, then the waveshape at 
the terminals of the protected apparatus would depend 
not only on the waveshape of the lightning stroke, but 
also upon the attenuating characteristics of the circuit 
between the point of the lightning stroke and the pro- 
tected apparatus, If the transient is caused by switching, 
its waveshape would depend upon the circuit parame- 
ters as well as the switching technique. No standard 
waveshape of an impulse voltage has been formulated 
yet for low-voltage circuits, due to lack of extensive in- 
vestigation in this field. Two different front times (2 
and 40 microseconds) were chosen for the determination 
of the volt-time characteristics, because it is anticipated 
that the majority of the transients would be within 
these limits. The tail of the applied wave, as shown in 
Fig. 6 (a), was arbitrarily chosen to be longer than ex- 
pected in practice in order to test the proposed pro- 
tectors under more severe conditions. 

The difference in the volt-time or firing character- 
istics between that of SCR and 4-layer diode was inter- 
esting, because essentially both are 4-layer devices and 
therefore the SCR should have some “rate effect’’ simi- 
lar to that of 4-layer diode. In order that the firing char- 
acteristics of SCR by surge voltages could be compared 
with those of the 4-layer diode, the gate of the SCR was 
isolated and its volt-time characteristics measured in 
the same way as was done for the 4-layer diode. The 
result is plotted in Fig. 7. It should be noticed from 


Fig. 7 that the general trends of the volt-time char- 
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Fig. 8. Volt-time characteristic of 4-layer diode (200 volts 
rated d-c switching voltage, Shockley Transistor Corp. type 
4G200). 
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R, two GE 390035G1 Thyrite resistors connected in series; C, 5 pf; d-c 


supply, two 45-volt batteries in series. 


acteristics of the SCR both with and without the gate 
excitation are similar. The effect of the gate excitation, 
however, is to lower the level of the switching voltage. 
This lowering of the switching voltage level is a very 
desirable characteristic of a surge protector, because 
then by proper design of the parameters of the gate cir- 
cuit, the protective level of the surge protector can be 
varied at will and, therefore, tailored to any particular 
application. The difference in the volt-time character- 
istics between the SCR and 4-layer diode may be ex- 
plained by the difference in the clearing time of the 
middle junction. It should be borne in mind, however, 
that only nonrecurring surges were applied and the tests 
at difierent voltage levels were made at an interval of 
at least a minute. Another explanation may be that the 
rate effect of the SCR is negligible and, therefore, the 
explanation as given in Appendix I in terms of delay 
time and rise time may be right. 

The of the 
SCR for very short switching times may not be desir- 


increase of the volt-time characteristic 
able, especially for applications where very fast rising 
transient voltages are anticipated. The volt-time char- 
acteristic of the SCR presently available can be made 
flatter by proper designing of the gate circuit. By this 
means delay time of firing can be improved much, but 
it is questionable whether rise time will be improved. 
Some discussions of this aspect are given in reference 4. 
Ihe operation of the SCR surge protector could be 
made insensitive to very fast-rising transients by placing 


a small capacitor across it. 
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As was explained earlier and shown in Figs. 3 and 9, 
a silicon diode was connected across the SCR and later 
across the 4-layer diode in the reverse direction. This 
silicon diode protected the 4-layer devices from excessive 
reverse voltage. It should be remembered that all the 
tests were performed with a surge having the same po- 
larity as the system voltage. This is the worst case, be- 
cause once the surge is over, the system current would 
continue to flow if not arrested by some external means. 
If a surge of the opposite polarity appears across the 
surge protector, the 4-layer device cannot protect the 
apparatus without itself being damaged. But the addi- 
tion of the reverse connected diode would bypass the 
surge safely; moreover, no system current would follow 
the surge because the diode is connected in the reverse 
direction. 

The SCR used in this study was General Electric 
Company type C35B, having a rated PRV of 200 volts 
and rated currents of 16 amperes for continuous duty. 
However, currents as much as 100 amperes can be 
switched on and passed through a C35B SCR for about 
16 milliseconds. The 4-layer diode used in this study 
was type 4G200, manufactured by Shockley Transistor 
Corporation, having a rated d-c switching voltage of 
200 volts and rated current of 10 amperes with surge 
current capacity of 100 amperes. In low-voltage circuits 
surge currents exceeding 100 amperes are hardly to be 
expected. Other ratings may have higher or lower ratios 
of allowable switch-on and short-time current to steady- 
state current and, therefore, they may be applied ac- 
cording to the need of a particular circuit. 

In Figs. 2, 3, and 9, the diode in series with the d-c 
power source was primarily used to offer a high im- 
pedance to the applied surge and thus to facilitate in 
providing a surge of the desired magnitude and wave- 
shape. However, this combination of the d-c battery 
and the diode would rectified d-c 
source. On no account should the oncoming surge ex- 
ceed the peak reverse voltage of the rectifiers; therefore, 
a surge protector is needed. However, if the oncoming 
surge is of opposite polarity, the rectified power source 
offers almost a short circuit to the surge and, therefore, 
the surge cannot build up; or in other words, the recti- 
fied power source is self-protecting in one direction. 


also represent a 


CONCLUSIONS 


]. Surge protection for low-voltage d-c circuits can be 
achieved by surge protectors using either SCR’s or 4- 
layer diodes. 


40 60 80 


TIME — MICROSECONDS 
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Fig. 10. Surge voltage on 4-layer diode protector with nonlinear resistor 
ond capacitor in parallel. Voltages measured with negative bus as 
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b c 


reference. (a) Applied voltage without protector. (b) Applied voltage 
with protector. (c) Voltage across 4-layer diode (anode to cathode). 
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2. The SCR-type surge protectors have the added 
advantage that their protective levels can be varied at 
will by changing the parameters of the gate circuit. 


Appendix I 


VOLT-TIME CHARACTERISTIC OF SILICON 
CONTROLLED RECTIFIERS 
of the SCR was deter- 
mined by increasing the open-circuit applied wave from 
the 100-volt level in steps of 100 volts. From the oscillo- 
gram, the switching voltage and the corresponding time 
to switch was evaluated. The volt-time characteristic 
of the SCR was determined for two different rise times 
to crest (2 and 40 microseconds) of the applied wave. 
The results are tabulated in Table I and are plotted 
in Fig. 7. These characteristics are for General Electric 
type C35B SCR’s. Other units of the same and other 
manufacturers may have substantially different values, 
although the general pattern would be typical of all. 
For a given gate pulse, there is a time lag, known as 
delay time t,, for the SCR to start conducting. With 
higher gate pulse, t, decreases and approaches the mini- 
mum of 0.2 to 0.5 microsecond. After the SCR has 
started to conduct, it requires some more time lag to 


The volt—time characteristic 


be in the fully conducting state. This time lag, known 
as rise time t,, can vary from 0.5 to 3 microseconds de- 
pending on the circuit. The rise time t, decreases as the 
voltage is increased or as the load current is decreased. 
If it is assumed that the gate firing level is independent 
of the waveshape of the gate pulse and that ¢t, and ¢, 
are constants, then the time lag characteristics of the 
SCR can be interpreted as shown in Fig. 11. Because 
of the different rates of rise of the applied waves, the 
SCR starts conducting at different times ¢,, ts, tz, and 
t,. After a fixed interval tp = t,+4t,, the SCR fully 
conducts and the applied voltage across it collapses. 
However, the time intervals between the application of 
the applied wave and the voltage collapse across the 
SCR are (t; + tr), (to+ tr), (ts + tr), and (t, + ty) for 
the different voltages; hence the voltage levels at which 
the SCR fully conducts are V;, Vo, V3, and V4. This 
shows qualitatively the shape of the time lag character- 
istics of the SCR. 


Appendix IT 


VOLT-TIME CHARACTERISTIC OF A 4-LAYER DIODE 

The change of switching voltage of 4-layer diodes 
with rate of voltage rise is known as “rate effect.” The 
two outer p-n junctions of a 4-layer diode behave as two 
forward-biased silicon diodes, and the middle n-p junc- 
tion can be represented by a parallel combination of 
resistance and capacitance. In the nonconducting state, 
the total applied voltage would be across the middle 
n-p junction. Two components of current would flow 
through this n-p junction: (a) a resistive component 
Ip flowing through the equivalent resistance and deter- 
mined by the magnitude of the applied voltage, and 
(b) a capacitive component J», given by C (dV /dt), 
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Fig. 11. Switching characteristic of SCR with an impulse wave. 


where C is the equivalent capacitance of the n-p layer 
and dV /dt is the rate of rise of the applied voltage. 
Therefore, the total current (Jp + J¢) at the n-p junc- 
tion would be higher when the voltage is applied at 
a definite rate than at pure d-c, and this total current 
would increase with the rate of voltage change. As the 
avalanche voltage is dependent on the current flowing 
through this junction, the breakover voltage of the 4- 
layer diode would be lower the higher the rate of 
change of voltage. A comprehensive explanation of this 
rate effect is given in reference 5. It should be pointed 
out in passing that the volt—time characteristics of Fig. 
8 were taken without any direct voltage superimposed 
on the 4-layer diode. In the normal operating condition 
a direct voltage will be superimposed on the 4-layer 
surge protector. Although the superimposed direct volt- 
age will increase the breakover voltage of the 4-layer 
diode,® it will not exceed the d-c breakover value. 





Table I. Switching Characteristic of an SCR by an 
Impulse Voltage 





Wavefront, 
40 Microseconds 


Wavefront, 
2 Microseconds 





Switching Voltage 100 180 250 300 360 60 80 95 120 
Time to Switch, 
microseconds 18 12 10 O08 0.7 8 6 4 3 


Applied Surge, volts 100 200 300 400 500 100 200 300 400 





Table II. Switching Characteristic of a 4-Layer Diode by an 
Impulse Voltage 





Wavefront, 
40 Microseconds 


Wavefront, 
2 Microseconds 





Switching Voltage 60 60 60 60 199 190 180 
Time to Switch, 

microseconds 0.4 0.3 0.3 0.3 24 8.5 6.0 
Applied Surge, volts 200 300 400 600 200 300 8 360 
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Technical Manpower 


for the Next Hundred Years 


J. R. WEIR 


A long-range view of world needs—considering 
such factors as population expansion, food and 
energy requirements, natural resources, and the 
rise in standard of living—indicates that the 
technical manpower shortage is here to stay. 


HE ECONOMICS of technical brainpower in a 

modern industrial civilization continues to grow 

in importance. In fact, it seems quite possible 
that the number and quality of trained technologists 
available to the nations of the world will determine the 
rate at which standards of living can be raised, the rate 
at which underdeveloped nations can industrialize, and 
the rate at which we can build the educational facilities 
so necessary for survival in an atomic age. 

In considering this problem, I should like to describe 
some of the more important trends that have contrib- 
uted to our present short supply of scientists and engi- 
neers and then see what conclusions we might arrive 
at by projecting them into the next century. I will leave 
to Mr. Ingram, in the article which follows, the more 
difficult task of making specific recommendations on 
how the current technical manpower shortage might be 
alleviated. 

For at least half a billion years, man’s working skills 
and knowledge were very limited. For all but the last 
two centuries of recorded history, only a small minority 
of the working force in any society was made up of 
skilled craftsmen. The majority were farmers, trades- 
men, and unskilled laborers, and almost any lifetime 
occupation required little ability and could be learned 
without formal education. But this began to change 
during the 18th Century with the Industrial Revolution 
and the beginning of the Scientific Era. Now the skilled 
mechanic, the inventor, the engineer and the scientist 
came into being. As increased knowledge of the physical 
world permitted increased industrialization, the need 
for highly trained workers and for professional scientists 
and engineers also increased. At the same time, the de- 
mand for farmers and unskilled laborers progressively 
declined. 

For example, in the United States in 1900 there were 
11 million farmers; in 1950, there were only 7.5 million. 
Yet in 1900 they represented 38% of a working force 
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of 28 million, while in 1950 they represented only 13% 
of a labor force doubled to 60 million. 

Even greater changes occurred among the professions. 
In 1900, 1 million professional and technical workers 
made up 414% of the labor force. By 1950 this group 
had increased fourfold, and now it constituted 714% of 
the working force. 

A current report of the Department of Labor notes 
that for the first time in the history of the United States 
the number of persons employed as professional, office, 
and sales workers exceeds the number employed in man- 
ual occupations. The Department predicts a growth rate 
for professional and technical workers that is nearly 
double that of any other occupational group. They ex- 
pect no change among unskilled workers and a decline 
among farm workers. 

These figures suggest that the current shortage of en- 
gineers and scientists is but one aspect of a larger and 
more general problem: the absolute necessity for a large 
variety of highly skilled manpower in order to develop 
and operate a complex industrial civilization. These 
long-term changes in the composition of the labor force 
as our nation went from an agricultural to an industrial 
economy provide a basis for forecasting world-wide 
manpower needs for the future. Many of the factors that 
produced them are obscure and exceedingly complex, 
but a consideration of just a few of the more obvious 
ones will, I think, lead us inevitably to the conclusion 
that the demand for scientific and engineering know- 
how, for technical brainpower, will continue to increase 
for many years to come. 

Let us look first at what is perhaps the most power- 
ful element in the whole system: the pressure of increas- 
ing world population. 

This is a matter that is receiving extensive publicity 
and certainly needs no detailed documentation here. A 
few general figures will indicate the nature of the prob- 
lem and the magnitude it is likely to assume. 

It has been estimated that the population of the earth 
in the year 1000 was about 300 million. It had taken 
something like a million years to reach this figure. Only 
by about 1830 did the human race reach | billion in 
number, By 1930, 100 years later, the second billion was 
added. It will take 35 years to add the third billion; we 
will reach it in 1965. The United Nations estimates it 
will take 15 years to add the fourth and 10 to add the 
fifth. By the turn of the century we should be 6 billion 
strong, or perhaps I should say 6 billion thick! 

Clearly world population is not only increasing rapid- 
ly, but of even greater significance, the rate of increase 
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is growing rapidly as well. Between 1850 and 1900, 
world populations grew by about 0.7% per year, a rate 
that doubled the population every century. Between 
1900 and 1950, the average annual rate of increase was 
0.9%, shortening the doubling time to about 75 years. 
The projections for the period 1940 to 1980 predict a 
rate of increase of 1.3%, or a doubling time of only 50 
years. Will there be 6 or 7 billion people by the end of 
this century, and perhaps 12 to 14 billion by 2050? 
These figures indicate a doubling of world population 
within the lifetime of many of us here today. But they 
also suggest an increase in the need for technological 
services far beyond a mere doubling of present demand. 


FOOD PRODUCTION 


THE SECOND FACTOR to be considered is food produc- 
tion. It seems probable that a large proportion of the 
human race has never had enough to eat. Starvation 
and famine have existed throughout recorded history 
and continue to exist in many areas of the world 
today. 

In the period from 1900 to the beginning of World 
War II, total world food production increased 10 to 
15%. But in the same period of time world population 
increased 30°. The war decreased food supplies over 
most of the earth’s surface and the prewar level was not 
regained until 1952; but by this time there were, of 
course, even more people to feed. 

So there are more hungry people in the world today 
than ever before and they seem to be getting hungrier. 
Austin White’s figures indicate the average daily food 
intake for French and English prisoners of war and 
convicts in America in colonial times was 2,735 calories 
per day. The United Nations estimates 55% of today’s 
world population gets less than 2,250 calories per day, 
and an additional 25%, between 2,250 and 2,750 calories 
per day. Three quarters of the people of the modern 
world get less food than the prisoners and convicts of 
two centuries ago. 

There are increasingly insistent demands from these 
hungry people that they receive more food, and recent 
political and economic revolutions give strong support 
to the view that these demands will be met, hopefully 
in a peaceful manner. 

James Bonner has calculated that a full application 
of modern agricultural technology, if applied to all the 
cultivable areas of the world, could produce sufficient 
food to provide an adequate diet for the 6 or 7 billion 
people that will populate the earth by the turn of the 
century. However, such application would require the 
spreading of the science and technology of farming to 
all parts of the world. It would require facilities for 
worldwide agricultural education, factories for the 
manufacture of fertilizers, tractors, insecticides, etc., and 
the irrigation of most of the arid regions of the earth. 
It would also require a continuing program of basic and 
applied research on agricultural problems. The neces: 
sary technology is now available; only its application 
by trained technicians remains to be accomplished, a 
task requiring thousands of engineers and_ scientists. 
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MATERIAL RESOURCES 

Up to the last century or two, raw materials, our 
third factor, have assumed a relatively unimportant part 
in man’s struggle for survival. He fashioned a few arti- 
facts from relatively pure metals which he found lying 
on the surface of the earth; his extremely limited 
knowledge of metallurgy prevented him from exploit- 
ing less pure deposits. This was equally true for out- 
croppings of all minerals and for surface deposits of 
coal and petroleum. He could make only very primi- 
tive use of them. 

This situation changed with the invention of the 
Scientific Method and the advent of the Industrial Revo- 
lution. The discovery of the scientific principles govern- 
ing the physical world enabled man to release the energy 
in coal and oil and harness it to machines for productive 
work. As industrial processes were developed the de- 
mand for raw materials increased rapidly and forced 
the development of techniques for obtaining raw mate- 
rials from less pure sources. 

For example, primitive man could pick up almost 
pure copper lying on the surface of the earth. However, 
as the demand for copper increased with growing indus- 
trialization, it became necessary to go to lower grade 
ore. By the beginning of this century we were processing 
copper ore with an average concentration of 5°, copper. 


Today this has dropped to 0.8% and we can certainly 


look forward to its dropping even lower, perhaps to 0.1 
or even 0.01%. 

Technologically, there is essentially no lower limit to 
the grade of an ore which can be processed. Ordinary 
igneous rocks contain most of the elements necessary 
for the perpetuation of a highly industrialized society, 
and in proportions which are not unreasonable from the 
point of view of industrial needs. For example, 100 tons 
of average igneous rock contains about 8 tons of alumi- 
num, 5.tons of iron, 180 pounds of manganese, 40 
pounds of nickel, 20 pounds of copper, and 4 pounds 
of lead. Many of the elements which are not found in 
sufficient quantity in igneous rocks, such as chlorine, 
bromine, and iodine, can be found in the oceans. Other 
elements, such as nitrogen and oxygen, are readily avail- 
able in the atmosphere. Still others can be found in 
the practically inexhaustible supplies of limestone (a 
source of carbon), gypsum (a source of sulfur), and 
phosphate rock (a source of phosphorus). Given the 
necessary energy and enough technologists to develop 
the processes of extraction, the people of the world 
could, if need be, support themselves entirely with the 
leanest of ores, the waters of the oceans, the rocks of the 
earth’s crust, and the air around them. 

The fourth factor is the 
and the accompanying standard of living. 


level of industrialization 


Before the Industrial Revolution, the manufacture of 


consumer goods was insignificant and limited to prod- 


ucts that could be made by hand. Many man-hours and 
relatively few raw materials were consumed in the 
production of the barest essentials needed for a meager 
existence. The machines of the Industrial Revolution 
altered this in a most profound way. The individual 
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machine operator could produce many times more than 
the hand craftsman and with much less effort. This 
meant greater quantities, greater variety, and lower 
prices, but it also meant increased consumption of en- 
ergy and raw materials, An industrialized nation, as 
compared with an unindustrialized one, consumes ener- 
gy and raw materials in prodigious quantities. 

For example, per capita annual steel production in 
India is about 9 pounds per person; in the United 
States, it is 1,300 pounds, India consumes 1/10 barrel 
of oil per person per year; the U.S., 170 times as much. 

Obviously it takes great technological know-how to 
design and build the equipment necessary to consume 
such quantities of raw materials as we do in the United 
States, When U. S. levels of consumption are considered 
in conjunction with the demand of underdeveloped 
countries that they be helped to industrialize, the mag- 
nitude of the problem becomes distressingly clear. 

For example, if the present proportion of world pop- 
ulation now living at extremely low levels of consump- 
tion—approximately 2 billion persons—were to be 
brought up to the standard of living of contemporary 
United States, we would have to extract from the earth 
18 billion tons of iron, 300 million tons of copper, 300 
million tons of lead, 200 million tons of zinc, 30 million 
tons of tin, in addition to huge quantities of other 
metals and nonmetals. These are totals well over 100 
times the present world annual rate of production. 
These quantities of copper, lead, zinc, and tin are con- 
siderably greater than could be removed from all meas- 
ured, indicated, and inferred world reserves of ores of 
these metals. 

From these figures I think we might infer that the 
need for technical brainpower necessary to meet just 
the minimum expected demands for higher standards 
of living in underdeveloped countries will certainly 
overtax present world manpower resources. 


ENERGY 


Iy TAKES ENERGY to extract metals from low-grade 
ores; it takes energy to manufacture equipment and to 
run it; it takes energy to produce food. Current world 
energy consumption from the three major sources—coal, 
petroleum, and natural gas—is equivalent to about 3.7 


billion tons of coal per year. If all the people of the 


world were to expend energy at the per capita rate at 
which we do in the United States, consumption would 
increase sixfold to the equivalent of approximately 22 
billion tons of coal each year. This is a rate of con- 
sumption that would exhaust the fossil fuel reserves of 
the world in 40 or 50 years. But it is also a rate dictated 
by the U. S. standard of living, a standard of living en- 
vied and sought by the rest of the world with increasing 
aggressiveness. 

Certainly, if these demands are to be met we must 
develop other sources of energy, and it seems possible 
to do so from nuclear fission. Harrison Brown has cal- 
culated that in every ton of ordinary granite, energy 
which is equivalent to about 15 tons of coal can be 
economically extracted in the form of localized uranium 


340 


Weir—Technical Manpower 


and thorium. This means that from the long-range 
point of view man will be able, if it becomes necessary, 
to extract his energy needs from the very rocks of the 
earth’s crust, the same rocks that can supply the variety 
of metals needed for the support of a highly industrial- 
ized world civilization. 

Once again the ultimate problem is the development 
and application of the scientific and engineering know- 
how, the know-how necessary to develop the processes 
for the consumption of such vast quantities of energy. 

The sixth and final factor is that of the ever-increas- 
ing complexity of modern industrial civilization. This 
contributor to the rising demand for technical brain- 
power, while not as easily documented as the preceding 
five, seems to be as important and as inevitable as the 
others. As populations increase, we see it in the emer- 
gence of more complex social, political, and economic 
systems. As the standard of living rises, we see it in more 
complex production, transportation, and consumption 
facilities. We see it in the increased specialization of 
occupations. We see it in the rapidly increasing com- 
plexity of scientific technology. This ever-increasing 
complexity—of knowledge, of human needs, and of hu- 
man organization—is traceable throughout the recorded 
history of man and appears to be an inevitable conse- 
quence of a scientific—industrial civilization, Unfortu- 
nately it also consumes the attention and energies of 
highly trained manpower, both technical and nontech- 
nical, Consequently, one is again forced to the conclu- 
sion that this source of demand for scientists and engi- 
neers can only increase in the future, also exponentially. 

In very general terms, then, the situation seems clear, 
and extremely challenging. Exploding populations of 
hungry and deprived people are demanding equal ac- 
cess to the resources of the earth. They affirm their right 
to a standard of health and comfort comparable with 
the third of the world’s population that makes up its 
privileged peoples, and we have seen that the achieve- 
ment of this goal is technologically possible. 

They can be denied their rights and held in subjuga- 
helped to 
The Free 
World, and especially the United States, has chosen the 


tion, for a while at least, or they can be 
achieve their objectives wherever possible. 


latter alternative and is already committed to a program 
of technical assistance. It seems to me there is no alter- 
native in the long run. However, this means spending 
increasing amounts of energy to produce greater quanti- 
ties of goods from lower and lower grade raw materials 
for more and more people, and building the complex 
facilities and organizations necessary for an industrial 
civilization that will encompass the entire earth. 

This is a situation that is unique in the history of 
mankind. It is the consequence of the evolution of tech- 
nical-industrial society. It has no parallel in the past 
and leads one to an inescapable conclusion for the fu- 
ture: The demand for technical know-how must inevi- 
tably increase for many decades and perhaps centuries 
to come, probably at a geometric rate. Whether we like 
it or not, the technical manpower “shortage” will be 
with us from here on. 
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Scientific and Engineering Manpower 


The Immediate Problem and Suggested Solutions 


S. B. INGRAM 
FELLOW AIEE 


Our needs for technically trained people may 

shortly be expected to outrun permanently our 

ability to satisfy them. Possible remedial meas- 

ures by government, industry, educational insti- 

tutions, and the engineering profession are 
suggested. 


HE immediately preceding article by Professor 

Weir convincingly demonstrates the fundamental 

nature and the startling magnitude of the world’s 
long-range requirements for technical manpower. I 
should like to approach the problem of the shortage 
of scientific and engineering manpower in its more 
immediate aspects here in the United States, and to 
make some suggestions for a program of action to cope 
with it. 

What I should like to do is to lay before you some 
facts which seem to me to be significant. I believe that 
if there were a wider public awareness of these facts 
and their implications, the groundwork would be laid 
for constructive action, 


THE FACTS ON MANPOWER 


THE FIRST FACT stated by Professor Weir is that we, 
as a nation, are facing a chronic and continuing short- 
age of scientific and engineering manpower. He has 
amply demonstrated that our future demand for this 
manpower is stupendous. I should like to argue that 
our supply of technological manpower has a very defi- 
nite limit and that we are not far from reaching this 
limit at the present time. To save time, I shall illus- 
trate the point specifically by some figures with respect 
to our capacity to produce people trained in engineer- 
ing, since the same line of reasoning can be applied 
with equal force to those trained in science. 

At the present time only about 9% 
entrants or 15% 


of our college 


, of our male college entrants have the 
interest, the aptitude, and the necessary preparation 
to embark on engineering courses and only about half 
of these graduate. Engineering educators estimate that 
only those young people scoring above 120 on the Army 
General Classification Test are capable of successfully 
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completing engineering training. This is about 17% 
of the group. Now this does not mean, by any stretch 
of the imagination, that all of these 17% may be re- 
garded as potential engineers. Far from it. In the first 
place, half of these are women, and while experience 
has shown that we can get a small number of scientists 
and a smaller number of engineers from this group, 
barring a sociological revolution we cannot count on 
them to contribute in substantial numbers to our reser- 
voir of potential engineers. This brings us from 17% 
down to 814%. Now we have to consider that this re- 
mainder has to supply not only the engineers we have 
in our society, but also members of the other profes- 
sions and occupations which make the same high de- 
mands on intellectual capacity that engineering does. 
In the past, engineering has succeeded in getting about 
one fourth of these. Whether this figure can go much 
higher is questionable. We certainly cannot put all our 
highly intelligent people in engineering, and very many 
of them would not be successful at it even if they tried. 
It takes a lot of other qualifications in addition to in- 
telligence to be an engineer. It takes a mathematical 
mind, It takes an interest in physical things and physi- 
cal phenomena. Engineering does not give an adequate 
outlet for some of the other basic aptitudes and in- 
terests which intelligent people have. Many a success- 
ful lawyer, journalist, or social scientist would be 
wasted as an engineer, and besides, our society needs 
these people in those fields into which their aptitudes 
and interests properly channel them. So if we assume 
that we will not be able to increase this fraction of 
one fourth by a substantial degree, we conclude that 
our potential capacity for the production of engineer- 
ing graduates is about one fourth of the 814% or about 
2%, of the 2,600,000 young people coming of college age 
each year. This number is 52,000—not far above the 
38,000 engineers we graduated in 1959. Even this 2% 
figure does not represent ultimate additions to our na- 
tional engineering force, because it takes no account 
of losses of trained engineers to other occupations. A 
study was made in 1953! on a large sample of college 
graduates of the classes of 1930, 1940, and 1951. Of this 
group of engineering graduates, only 64% were doing 
professional engineering work as of 1953. We thus lose 
about one third of those we graduate as engineers from 
our engineering schools and, in return, we gain com- 
paratively few to the profession from other sources, A 
more realistic figure then for our capacity to add to 
the engineering segment of our labor force is 114%, and 
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this, I believe, is one we can hope to exceed only with 
considerable difficulty. 

My next point, also made by Professor Weir, is that 
our need for technically trained people has increased 
continuously in the past and may be expected to do so 
in the foreseeable future. A National Science Founda- 
tion study on our scientific personnel resources’ traces 
the growth in the percentage of our population en- 
gaged in professional work in science and technology 
over an 80-year period from 1870 to 1950, This per- 
centage was, in 1870, 1910, and 1950, 0.059%, 0.29%, and 
0.7%, respectively. The basis for this steady increase, of 
course, has been the continuous growth in the complex 
technological nature of our civilization over this 80- 
year period. Certainly, we can say that this growth has 
continued over the decade since 1950. I know of nobody, 
certainly no responsible spokesman for science, who is 
willing to predict any cessation in this trend. Profes- 
sor Weir has given what in my opinion is the ultimate 
justification for extrapolating this demand curve up- 
ward. 

My final point, which is a corollary of the two pre- 
ceding, is that our needs for technically trained people, 
which we have always been able to satisfy in the past, 
may shortly be expected to outrun permanently our 
ability to satisfy them. Our shortage of scientists and 
engineers, as Professor Weir has said, has indeed _ be- 
come chronic, 

This does not say that in times of business recession, 
as in 1958, there may not appear to be temporary easing 
of the shortage, but this is a transient market condition 
associated with the business cycle and we should not 
be misled by it. When business turns upward again, 
the engineer and scientist shortage will be back with us 
once more and in a more acute form than ever. 


THE INTELLIGENCE BARRIER 


‘THE SECOND FACT is that this situation in which we 
find ourselves is absolutely unique in the history of 
Western civilization or of any civilization for that mat- 
ter. We are up against a fundamental limitation that 
in which we 
are approaching maximum utilization of our potential 


we might call “the intelligence barrier,” 


intellectual resources, It is not easy; it probably is not 
even possible to break through it. Always before we 
have had large untapped resources of potential technical 
manpower. If we needed more, all we had to do was 
to provide our intellectually able youth with educa- 
tional opportunities and suitable incentives and we 
could increase our output of scientifically trained people 
to fill our needs. At this point, our production is about 


up to capacity. It will not be easy to make any major 


increase in it. We can try to attract a greater propor- 


tion of our youth to technical careers. In so doing, we 
will have to attract them away from other fields—medi- 
cine, law, journalism, business. We can try to attract 
more women into the profession. This runs counter to 
the present trend toward early marriages and large 
families and requires something of a sociological revo- 
lution, which is not easy either. We can import more 
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trained scientists and engineers from abroad, They have 
some very good ones there, but they need them too. In 
the underdeveloped countries there is plenty of poten- 
tial technical talent in an undeveloped state, but again, 
there are sociological and political problems in develop- 
ing it for utilization in this country. So the tempting 
argument that “we've always muddled through before; 
we'll do it again this time” is not a valid one. The 
present situation is not an old one in slightly different 
form; it is brand new in kind. We have no historical 
experience to fall back on. 

The third fact is that in the face of our great need 
for technically trained personnel, our young people are 
not flocking to careers in science and engineering. Fresh- 
men engineering enrollment has actually declined in 
each of the last 2 years and this in the face of the great 
flurry of publicity about science following Sputnik. The 
figures are: engineering freshmen down 7° in 1958 and 
314% in 1959 from the preceding year. While engineer- 
ing enrollment has been going down, over-all freshman 
enrollment has been going up: 7% in 1958 and 5.9% in 
1959. The percentage of all college freshmen embarking 
on courses in engineering has declined from 10.8 in 
1957 to 8.2 in 1959 and this in the first two years of the 
Space Age. Some of this decline may be accounted for 
by a shift from engineering to science although this is 
hard to pin down because we do not have as good 
statistics for science majors in college as we have for 
engineers; but in any case, the increases in science are 
insufficient to offset the declines in engineering. 

The fourth fact is that our principal competitor on 
the world scene, the Soviet Union, has a more realistic 
approach to its scientific and engineering manpower 
problem than we have. Science and engineering place 
much higher on their scale of values than they do with 
us. Scientific and engineering careers carry more prestige 
and more money relative to other occupations than they 
do here. I will not try to go into a comparison of Soviet 
and American science other than to cite a few significant 
Statistics. The Russians are graduating 100,000 engi- 
neers a year compared with our 38,000. The quality is 
good, as is borne out by Russian technological achieve- 
ments. They are graduating many more technicians than 
we are—one quarter of a million compared with our 
15,000. The Russians are making extensive use of 
women in science—36% compared with our 2%. A 
much larger percentage of Soviet university students 
is in science or engineering than is the case with us— 
about 50° in the Soviet Union, as compared with our 
25°. Mathematics and science comprise a much larger 
percentage of the secondary school curriculum than is 
the case in our high schools—35% with them, about 
20% with us. We would be foolish to be complacent in 
the face of such comparisons. 

The fifth fact is that engineering and science, par- 
ticularly engineering, have a problem in communication 
with the public. In this technological age the public 
needs to know enough about science, about scientists 
and engineers, and about what the work of the scientist 
and engineer is so that the feeling of remoteness which 
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most people now have for these things is dispelled. This 


is particularly true of the youthful public from which 
our future scientists and engineers must come and of 
the parents and teachers who guide them. The public 
needs to know the difference between science and en- 
gineering. Science is understanding nature. Engineering 
is the application of natural law for the benefit of man. 
The launching of an earth satellite is an engineering 
achievement. The use of an instrument in the satellite 
to obtain knowledge of the radiation belt surrounding 
the earth in space is a scientific experiment. This seman- 
tic confusion would not be serious except that the pub- 
lic tends to endow science with more than its share of 
glamour. As a result, many of our college freshmen are 
inclined to set their sights on a scientific career when 
they would be better advised to seek a career in engi- 
neering. 
These are the facts. What can we do about them? 


A PROGRAM FOR SCIENTIFIC AND ENGINEERING 
MANPOWER 


IF WE ARE FACED, as I hope Professor Weir and I have 
convinced you, with a chronic shortage of scientists and 
engineers which will become continuously more acute 
as time goes on, what is the program of action which 
is called for? I am not presumptuous enough even to 
try to suggest a solution for the gigantic technological 
manpower problems of the next century which Pro- 
fessor Weir poses. I shall concern myself with the im- 
mediate future, perhaps the next decade. I believe we 
should attempt to solve the problem by the simultane- 
ous application of three different methods of attack, and 
in each case we should bring to bear the co-ordinated 
efforts of government, industry, our educational insti- 
tutions, and of the scientific and engineering profes- 
sions, Broadly speaking, the three methods of attack are 
these. 

First, since we are dealing with a shortage, we should 
take steps to increase the supply by trying to increase 
the number of scientists and engineers graduating from 
our educational institutions. This is the quantity 
method. 

Second, we should strive to increase our technical 
productivity by making the most efficient use possible 
of the scientists and engineers we do have. This is the 
utilization method. 

Third, since this technical productivity is not a mat- 
ter of numbers alone, but also of the quality of the in- 
dividuals, we should try to improve and maintain the 
quality of our scientists and engineers at the highest 
level. This is the quality method. 

All of these things we will assume should be done 
within the framework of our democratic system of free- 
dom of choice for the individual. Let us look at them 
in more detail and ask, “What needs to be done and by 
whom?” 


WHAT SHOULD GOVERNMENT DO? 


SincE this is a national problem, perhaps even a prob- 
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lem of national survival, it is natural to ask first, what 
should the government do? 

Since our program of action should be based on a 
thorough study of the facts, we of the Engineering 
Manpower Commission believe that a new National 
Manpower Resources study should be undertaken at 
the White House level. We believe that such a study 
would confirm the conclusion that Professor Weir and 
I have reached with regard to the chronic nature of our 
engineering and scientific manpower shortage. We hope 
that it would lead to a program of action not unlike 
the one I am about to outline. 

We believe that the question of manpower planning 
in the Federal Government is of vital enough impor- 
tance to be given a higher place in the Executive Branch 
of the Federal Government than it occupies at the 
present time. Within the last few years the top respon- 
sibility for this function has been downgraded one level 
in the Office of Civil and Defense Mobilization. It ought 
to be promoted and not demoted. 

With regard to the quantity attack on the manpower 
problem, government is acting in two areas at the pres- 
ent time. It is providing financial aid to those who 
have the ability but not the financial resources to 
pursue programs of higher education. This is being 
done by the Federal Government through the student 
loan provisions of the National Defense Education Act. 
State governments also have student aid programs of 
various sorts and, of course, the maintenance of state 
schools with moderate tuition charges is a major con- 
tribution in this area. Programs specifically directed at 
the fields of science and engineering rather than at 
higher education in general, and those directed to the 
aid of the top students rather than of all of those 
capable of achieving the goal of college admission, 
would be realistic, if unpopular, ways of attacking the 
problem at hand. 

Evidence is clear that a greater need than that for 
student aid is for financial support of the educational 
institutions themselves. This must be on a generous 
scale to enable them to attract and maintain qualified 
faculties in competition with private industry. Adequate 
faculty salary scales are a must. Since we are dealing 
here with government’s role, we are concerned with the 
financing of governmentally supported institutions, 
principally state universities. 

With regard to the utilization attack, government 
needs to do several things. In the first place, it should 
see that its own house is in order with regard to its 
efficient use of scientific and engineering personnel on 
the government payroll. Its problem is most difficult in 
the case of technical personnel in uniform in the armed 
services because a strictly rational utilization program 
runs counter to some traditional military practices. The 
military services have been wrestling with this problem 
in recent years and have made commendable progress. 
They should go much further. A career technical service 
for scientists and engineers in the regular armed services 
similar to that which we already have for doctors and 
dentists is a concept which, if implemented, could con- 
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tribute substantially to our national military strength 
and at the same time economize on our precious tech- 
nical manpower. 

The drafting of young scientists and engineers into 
the armed services, except in the case of an overriding 
military necessity for their services, and for assignment 
to technical work which uses their technical capabilities 
to the fullest is a practice which can only be regarded 
as anachronistic. As a matter of fact, it is currently 
taking place very infrequently, but this is true only 
because the available pool of draftable youths exceeds 
the current numerical requirements of the armed 
services. The draft boards, under enlightened directives 
from the Selective Service System backed by the Depart- 
ment of Defense, have been liberal with occupational 
and educational deferments for technical personnel. 
Actually what is happening is that we are maneuvering 
our way around the provisions of a Selective Service 
Act which is completely outdated in the fundamental 
premise on which it is based, that is, service on the basis 
of equality of sacrifice rather than service on the basis 
of greatest contribution to the defensive power of the 
nation. What is needed is a new Selective Service law 
under which engineers and scientists may discharge 
their obligation through either civilian or military 
service as the public interest and the national welfare 
may require. Assignment to either type of service should 
be by local Selective Service Boards acting under direc- 
tives from the Selective Service System. When invited 
to testify before the Senate Armed Services Committee 
in June 1959 when the Selective Service Act of 1955 ex- 
pired and new legislation was under consideration, the 
Engineering and Scientific Manpower Commissions ad- 
vocated such a law. The suggestion was sympathetically 
received by the Committee and is favorably regarded 
by many of those concerned with manpower problems 
in Washington, but so far it has not been politically 
possible to make any effective headway in Congress. We 
continue to live dangerously with a simple extension of 
the 1955 law. Under the present conditions, this does 
in case of a brush-fire war or 
requiring partial 
which would re-establish pressure on the draft pool, we 


not matter much, but 


other circumstances mobilization 
would find ourselves disrupting vital technical programs 
through selective service calls on engineering and 
scientific personnel. 


WHAT SHOULD INDUSTRY DO? 


Wuat ts industry's responsibility for increasing the 
size of our technological labor force? Since industry is 
the principal employer of scientists and engineers, it 
too can well afford to support the educational institu- 
tions from which it recruits them. Industry is already 
doing this on a considerable scale, but it will be called 
upon to do more. Since government institutions can 
look to the taxpayers, including industrial taxpayers, 
for support and since the philanthropic sources which 
have provided a major source of income for private 
institutions are gradually drying up, industry’s contri- 
butions should probably concentrate in this area. Our 
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private institutions play a vital role in our American 
system of higher education and the fraction of the 
total college population which is enrolled in them is 
steadily declining. 

One of the incentives which will attract more young 
people into scientific and engineering careers is the 
financial incentive. Industry should be prepared to give 
adequate compensation to technical employees so that 
careers in these fields are attractive in comparison with 


others. The law of supply and demand will probably 


provide the needed stimulus in this case without any 
specific program, Scientists and engineers have been 
enjoying a seller’s market for their services for the last 
decade and will doubtless continue to do so. The En- 
gineers Joint Council survey of engineering salaries 
records a steady increase in starting salaries of engi- 
neering graduates which averages 614% a year since 
1953. A marked differential has developed between the 
starting salaries for engineers and those for liberal arts 
or business administration graduates. 

In the field of utilization, industry should carefully 
and continuously review its management practices to 
see that its technical personnel of professional grade is 
being used for work on professional level only. It should 
support its scientists and engineers with adequate as- 
sistance in the form of help from scientific and en- 
gineering technicians. 

Industry too has a major contribution to make in our 
third method of attack, that of maintaining the quality 
of our technological labor force. We are accustomed to 
the concept of the obsolescence of physical equipment. 
We less often think in terms of the obsolescence of 
people and their capabilities, but it is a very real prob- 
lem in the rapidly advancing technology of today. It 
will be a problem of greater moment as our technolog- 
ical labor force, whose age distribution is now heavily 
peaked at the younger years, ages. In the matter of 
keeping himself up to date, a scientist or engineer has 
to run pretty fast just to stay in the same place. The 
ultimate responsibility of doing so rests on his own 
shoulders. Nobody can do it for him, but industry can 
help its employees and should. The maintenance of 
employees’ professional capabilities is as necessary and 
justifiable a business expense as is the maintenance of 
plant and equipment. Tuition refund plans, in-plant 
training in new fields of technology, and the sponsoring 
of postbaccalaureate study programs for mature en- 
gineers at educational institutions are some of the 
methods industry can use to help in achieving the goal 
in this area. 


WHAT SHOULD EDUCATIONAL INSTITUTIONS DO? 


THE ROLE of education is obviously a key one in the 
solution of the manpower problem with which we 
are concerned. If more and better scientists and engi- 
neers are to be produced, it is on our institutions of 
higher learning that the principal burden of producing 
them must fall. However, the problem actually begins 
at the secondary school level. Improved preparation 
for college study in science and engineering is badly 


ELECTRICAL ENGINEERING 





needed. This means that mathematics and _ science 


should be stressed in the high school curriculum and 


given as required courses rather than offered as electives. 


The high school graduate deciding on a science or en- 
gineering goal when he enters college should not find 
himself handicapped by his high school background. 
In the guidance field, much needs to be done. ‘There 
are a number of factors which may influence able stu- 
dents to select career goals in science and engineering. 
The attitudes of school guidance 
counselors, and of teachers probably have the greatest 


parents, of high 
effect. These three groups all need to gain a better ap- 
preciation of the opportunities awaiting young people 
in the fields of science and engineering. They also need 
to learn to distinguish between science and engineering. 
They need as well to learn to guide many more students 
toward college-level work in 2-year technical institutes 
to prepare for careers as engineering technicians. Our 
task is that of educating not only students, but also 
those who influence them. This is a part of the problem 
of communication with the public referred to earlier. 

Our institutions need to grow much faster in some 
directions than in others. One urgent need is for more 
graduate facilities, particularly in engineering. ‘The 
need for engineers trained to the graduate level is acute 
and the pressure of this need has caused many indus- 
tries to make up the deficiency by developing their own 
supply. This is done by subsidizing employees with 
payment of tuition and granting of time off the job for 
graduate study. Where major industrial locations lack 
neighboring graduate facilities, the universities are 
under pressure to establish off-campus programs to fill 
the void. 

A more adequate supply of engineering technicians 
is badly needed. The guidance problem in this field has 
just been discussed. At the moment, facilities are not 
overcrowded. Only when guidance efforts produce such 
results as they deserve can we say that educational in- 
stitutions should expand in this area. The ultimate 
necessity, however, cannot be questioned. 

A need which is rapidly growing is for updating pro- 
grams for mature engineers employed in industry. This 
was discussed earlier under “industry’s responsibilities” 
but it is an important problem which can be adequately 
solved only by the joint efforts of industry and of our 
educational institutions. 


WHAT SHOULD THE ENGINEERING PROFESSION DO? 


FINALLY, since we are members of the engineering 
profession, we should, of course, ask ourselves, “What 
is it our responsibility to do as members of that pro- 
fession to contribute to the solution of the engineering 
manpower problem?” The engineering societies with 
their nationwide organizational structure are in a posi- 
tion to make important contributions, particularly in 
the fields of career guidance and of the public relations 
of the profession. 

The national societies and their joint organizations, 
the Engineers Joint Council (EJC) and the Engineers 
Council for Professional Development (ECPD) are ac- 
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tive in these fields. EJC has set up the Engineering 
Manpower Commission to co-ordinate its manpower in- 
terests and to serve as a communications channel for 
the profession with government, industry and the pub- 
lic. ECPD through its makes 
career literature available for the use of high school stu- 


Guidance Committee 
dents, teachers, and guidance counselors. These are im- 
portant activities and should be adequately supported, 
both financially and through the voluntary efforts of 
the society members. 

It is at the local sectional level that the greatest op- 
portunities for establishing or expanding effective pro- 
grams exist. Local engineers should co-operate with edu- 
cators in their own communities by giving assistance to 
them in the guidance of students regarding engineering 
careers, Participation in “career days” and the arrange- 
ments of plant visits for high schoo] students are ex- 
amples of what can be done in this field. 

In the area of public relations, we of the profession 
need to take action at all levels. EJC is in a good posi- 
tion to represent the profession to government, and to 
the public at large. We should not, however, stop with 
our support of EJC. In public relations, as in guidance, 
the local section has an important role to play. The 
local citizen, high school teacher, or student is probably 
more influenced in the image which he forms of the 
engineering profession by contacts or observations which 
are part of his own personal experience than by any 
advertisements, press releases, or publications it is pos- 
sible to originate at the national level. To find ways 
appropriate to the local situation to influence this image 
in a constructive way is a challenging problem. It 
should form a major objective in developing the pro- 
gram of each local section. 
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Edison Sault Electric Company's new diesel peaking pliant is now in 
operation at Manistique, Mich. The 2,000-kw automatic unit “peaks” 
5 days a week for up to 4 hours a day. It was put into commercial 
service in August 1960. The peaking plant was designed and built by 
Electro-Motive Division, General Motors Corporation, LaGrange, Ill. 
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Hydro-Power Peaking and Pondage by Computer 


C. E. HILDEBRAND 
ASSOCIATE MEMBER AIEE 


go hydroelectric development of the lower and 
middle Columbia River is unique: its exclusive 
development by low-head run-of-river projects is not 
encountered elsewhere on a river of this magnitude. 
From tailwater at Bonneville dam to the Chief Joseph 
forebay at 946-feet elevation, virtually all of the head 
is being developed by a series of overlapping hydro pro- 
jects. A similar development is being planned for the 
lower Snake River up to its confluence with the Salmon 


River (Fig. 1). Projects existing or under construction 





==2LOWER GRAN 
ROCK ISLAND 
EL.606.5 | 
ROCK REACH 
EL. 707 
-»|WELLS 
FIEL.775 
CHIEF 
JOSEPH 
EL.946 


CE HARBOR-EL. 440 
550 


GRAND COULEE 











ABOVE MOUTH 


Fig. 1. River profiles, lower Columbia and Snake Rivers. 


are indicated by the solid symbols; those planned for 
future development by the dashed symbols. 

The reservoirs of these projects have limited pondage, 
generally less than | day’s river flow during the low-flow 
season. At the same time, these projects have hydro 
stations with large installed capacities relative to the 
flow of the river. In general, the hydraulic capacity of 
these hydro stations is double the flow during the low- 
flow season. Many of the newer projects have provisions 
for further expansion of generating capacity. 

This type of development—by hydro stations with 
limited pondage and large capacity—poses problems in 
design and operation. The power resource at each pro- 
ject is dependent upon the power loading and hence 
discharge of the next upstream project. Where the proj- 
ects overlap, the head upon the upstream project is 
partially dependent upon the pool elevation of the 
downstream project. 

The intelligent planning and efficient operation of 
these projects requires the analysis of the effects of 
hydro-peaking operations on reservoir and river stages. 


Digest of paper 60-1065, “The Analysis of Hydro-Power Peaking and 
Pondage by Computer,’ recommended by the AIEE System Engineering 
Committee and approved by the AIEE Technical Operations Department 
for presentation at the AIEE Pacific General Meeting, San Diego, Calif., 
Aug. 8-12, 1960. Published in AIEE Power Apparatus and Systems, Dec. 
1960, pp. 1023-29 
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As an aid in the analysis of this complex problem, a 
computer program has been written. Input data to the 
program are basically as follows: (1) headwaters flow, 
2) local inflow between projects, (3) station power 
loadings, (4) number of units on the line, and (5) spill 
(if any). Program output consists of total project dis- 
charge computed as sum of power discharge, spill and 
miscellaneous releases (fish ladders, lockages, etc.), fore- 
bay and tailwater elevations, and gross head on the pro- 
ject. These data are computed for each project for each 
time interval—normally | hour. There are two princi- 
pal parts to the program. One is the method of com- 
puting power discharge and the other the flow routing 
procedure. The method of computing power discharge 
uses individual unit performance characteristics to 
obtain the necessary accuracy. Assumptions of average 
or best efficiency operation are inadequate since units 
are not always—or even not usually—taken off and put 
on the line to keep the station at best efficiency in the 
course of daily load swings. 

The program, to be realistic, must be capable of simu- 
lating this actual operation. The unit performance 
characteristic includes both turbine and generator eff- 
ciencies. Transformer losses are not included. The pro- 
gram generation is thus equivalent to generation as 
metered at the generator terminals. 

Discharge variations from the projects are delayed 
and modified by a flow routing procedure which simu- 
lates actual channel and reservoir storage. Each actual 
reservoir or open reach of river is subdivided into a 
series of incremental reservoirs. Outflow from each in- 
cremental reservoir is computed as a function of the 
elevation of the increment and the difference in eleva- 
tion of that increment and the next downstream incre- 
ment—that is, the slope of the reservoir. 

The detailed computations required by the program 
would make it prohibitively slow were it not for the 
fact that both the power-discharge and flow-routing 
procedures are predigested. Polynomial equations are 
used to represent these data. 

A special feature of the program is a provision for 
simulating centralized load-frequency control of the 
station power loadings. Plans are currently under way 
for centralized load-frequency control of the major Fed- 
eral generating stations in the Columbia basin from 
the load dispatcher’s office in Portland, Ore. The pro- 
gram makes it possible to test the effects of various sta- 
tion participation settings on station power loadings, 
discharge, and pondage. It is envisioned that ultimately 
the loading of the Columbia River projects will be 
directly controlled by computer. The present program 
could well serve as a basis for such a future computer 
program. 
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The Rotating Electric Machine in an 


Electrical Engineering Degree Course 


BERNARD ADKINS 


A discussion is presented of how best to utilize 
the dwindling portion of the engineering cur- 
riculum devoted to the rotating machine. A 
course of study of electromagnetism is outlined 
in which the rotating electric machine is treated 
as a separate topic rather than as part of a uni- 
fied approach to all electromagnetic apparatus. 


HE rotating electric machine, which used to 
figure in so much detail in college courses in 
electrical engineering, now forms a much smaller 
part of the curriculum. The problem of how to deal 
appropriately with the subject in the limited time avail- 
able was discussed recently in a British article.’ The 
author rightly advocates a process of unification and 
points to the books which present the mathematical 
theory of the generalized machine.? The unification can, 
however, be made more effectively on a physical basis, 
and it is contended here that this provides the best start- 
ing point of an undergraduate course. The mathemati- 
cal theory can be formulated after the physical basis 
has been established. 
The students entering the 3-year degree course in 
electrical engineering in an English university have 
reached a good standard in mathematics and physics 
but have not necessarily made any contact with engi- 
neering. During the first year they study all branches 
of engineering, electrical topics occupying only about 
one sixth of the total time. At the end of 3 years the 
student should have achieved a good general under- 
standing of the principles underlying the whole range 
of electrical engineering work together with a_back- 
ground knowledge of mechanical and other subjects. 
Consequently, the electric machine can only occupy a 
small proportion of a student’s time during the course. 
The rotating electric machine, in spite of the im- 
mense variety in its practical form, can be treated as a 
single type of apparatus, consisting of axial conductors 
moving in a magnetic field, which passes across a cylin- 
drical gap between two iron cores. It must be included 
in the course, not only because of its great practical im- 
portance but, still more, because it provides an excellent 
example of the application of the principles of electro- 
magnetism. The study of systems with moving parts is 
more difficult than the study of static systems, which 
are dealt with under the heading of “Circuit Theory,” 
A special article recommended for publication by the AIEE Educational 
Publications Committee 
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but the treatment ought to be on the same lines. In 
this repect, however, the normal approach to circuit 
theory leaves something to be desired. 

In the study of circuit theory, there is a great tend- 
ency to represent a component by a symbol on a dia- 
gram and to forget that it is really an electromagnetic 
device. It is quite wrong to do so for a static compo- 
nent, and it must never be allowed to happen with the 
rotating machine. In the machine, because of its greater 
complication, the simplifications often have to be more 
drastic than in a static device such as an inductor, and 
important effects such as saturation, communication, or 
losses, must be ignored or dealt with in an approximate 
manner, Just as an approximate inductance parameter 
L can represent an inductor in a static system, so can 
the parameters of a machine be effectively used to cal- 
culate its performance. 

Apart from the main types of generator and motor, 
there are many important electromagnetic devices, such 
as instruments, solenoids, and relays, which are also 
worthy of study, but which do not conform to the pat- 
tern of the rotating machine. Such devices are best 
studied by a direct application of fundamental electro- 
magnetic principles, built on the foundation of an 
earlier treatment of the simpler static systems. Energy 
methods are very useful at this stage because they show 
clearly the relation between the physical action and the 
mathematical More general analytical 
methods, for example, those based on Lagrange’s equa- 


formulation. 


tions, do not form a suitable starting point, although 
they may be very useful for advanced work. 
OUTLINE OF CURRICULUM 

IT HAS BEEN PROPOSED that all electromagnetic appa- 
ratus with moving parts, including rotating machines 
as generally understood, should be regarded as a single 
group and treated by a single unified method.* While 
it is a matter of convenience rather than of principle, 
it is preferable, in the writer's view, to retain the rotat- 
ing machine as a distinct topic, because of the simplicity 
of the established method based on the flux changing 
rule in comparison with the complication of more gen- 
eral methods. In particular, the application of La- 
grange’s equations to commutator machines is a matter 
of extreme complexity. 

On this view, the undergraduate degree course should 
include the following separate but interrelated sub- 
jects, which at many points would run concurrently 
during the 3-year course: 
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Fundamental principles of the 
field. 
Static 


electromagnetic 


devices and circuits, 


9 
3. Systems with movable elements, 
1. 


Rotating machines. 


These subjects would provide the foundation for such 
topics as “Control Systems” and “Power Systems,” and 
would run parallel with subjects based on such other 
physical principles as those associated with gas dis- 
charges or semiconductors. 


1. Fundamental electromagnetism. ‘This subject 
receive more attention than it often does. In 


the early stages the student should obtain a clear un- 


should 


derstanding of the general properties of electric and 
magnetic fields, including those containing moving 
bodies. Later the subject can be studied mathematically 


in terms of vector theory. 


2. Static devices and circuits. The circuit concepts 
should be related to, and derived from, the underlying 
field concepts, and the student should have experience 
in the calculation of circuit parameters. The early part 
of the course should include the study of lumped-param- 
eter networks under alternating and transient condi- 
tions. Later the subject can be studied systematically 
using sets of simultaneous equations and matrices. 


9 


3. Systems with movable elements. Here the applica- 
tion of the electromagnetic concepts would be extended 
from the solution of static field problems to the treat- 
ment of interacting field sources. The topics considered 
under this heading would include, in addition to de- 
vices such as instruments and relays, some of the second- 
ary problems in rotating machines. 


4. Rotating machines. The subject of electric ma- 
chines, which would for convenience also include the 
power transformer, is important enough to be treated 
on its own merits, even though the time is severely lim- 
ited. The course should provide a unified treatment of 
rotating machines in the manner discussed in the sec- 
tion which follows. 


THE PATTERN OF THE COURSE 


THE PATTERN to that fol- 


lowed at present at Imperial College of Science and 


OUTLINED HERE is similat 


Technology, London, England. The focal point of any 
subject is the series of lectures, which define the aca- 
demic content, and this is associated with laboratory 
work and tutorial classes. In the first year, “Applied 
Electricity” is one subject in a total of six, and there 


Assuming a 48-hour week, 


5 


are two lectures per week. 
a student can devote to one subject, on an average, 
about 8 hours per week, which must include all the 
time spent in the lectures, tutorial classes, and labora- 
tory, as well as the time spent on private study and re- 
port writing. In the first year, 10 lectures, or one fifth 
of the course of “Applied Electricity,” is given to trans- 
formers and machines. In the second year, “Electric Ma- 
chines” is one subject out of a total of eight, and there 
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is one lecture per week. Thus a student in the second 
year can devote a total of 6 hours per week to electric 
machines. In the third and final year, the only specialist 
option is a choice between “Generation and Distribu- 
tion” and “Communications.” Those who opt for com- 
munications do not study electric machines at all, while 
those interested in power engineering have one lecture 
per week for half a year. 

These figures are given to show how limited is the 
time available for the subject of rotating machines. The 
other three topics listed are given a good deal of atten- 
tion in the other lecture courses, developing in each 
case from physical principles in the first and second 
years to a more mathematical treatment in the final 
year. 

In the writer’s opinion, the time available for rotat- 
ing machines is sufficient provided that the course con- 
centrates on essentials and adopts a unified approach. 
It is also important that the quantity of material in 
the course, measured in terms of the number of new 
ideas presented to the student, must not be more than 
he can reasonably absorb in the limited time. Finally, 
it must not be so theoretical that the student misses 
the main purpose of an engineering course of enabling 
him to solve real, practical prcblems. Many proposals, 
otherwise admirable, fall down in those two respects. 

The 10 introductory lectures in the first year explain 
what the machines are and discuss the general nature 
of the problems which arise. The second-year course 
studies the physical basis of the simplifications made 
in establishing the general theory and applies it in a 
uniform manner to the three basic types: the d-c ma- 
chine, the synchronous machine, and the induction mo- 
tor. Most of the limited time is given to steady condi- 
tions, although a few simple transient problems are 
discussed. Although a full understanding of machine 
operation must include both the steady and transient 
aspects, it is better to deal with the simpler conditions 
first. The essential relationships between flux, current, 
and voltage are just the same for steady as for transient 
operation, and it is considered that the steady condi- 
tions provide the best means of showing clearly what 
these relations are. In the third year, those students who 
take this subject are given an introduction to the gen- 
eral theory, expressed in terms of differential equations, 
and its application to a few important practical tran- 
sient problems. 

THE UNIFIED APPROACH 

THE SECOND-YEAR COURSE is the point at which the 
students have an opportunity to gain an understanding 
of the essential operation of the machine. The emphasis 
on steady operation does not mean that the presenta- 
tion is on the old piecemeal basis. On the contrary, the 
three types are treated as examples of a generalized ma- 
chine. The same simplifications that underline the gen- 
eral differeniial equations are also made in developing 
the simple theories applicable to steady conditions. For 
example, any voltage vector diagram makes use of the 
principle of superposition and thus refers to an ideal- 
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The 
focussed on the region in or near the air gap and in the 
idealized machine the actual complicated flux distribu- 
tion is expressed by a curve of flux density along an “air- 


ized machine with no saturation. attention 1s 


gap line.’ The concept of leakage provides an approxi- 
mate means of allowing for magnetic effects not ac- 
counted for by the main air-gap flux. 

A simple example may be given to show how unifi- 
cation can apply at an elementary level. It has been 
the custom in the past to study the induction motor in 
terms of current-locus diagrams, but synchronous ma- 
chine performance has been depicted on regulation or 
power factor curves. In the world of practice, however, 
the important characteristics of an alternator are also 
current-loci, as evidenced by the use of “vector meters” 
in power station control rooms. Yet many colleges still 
retain the out-of-date concept of alternator regulation. 
The teaching world should lead the practical world, 
not lag behind it. In this example, the unification has 
emerged as a natural development. 

Whatever the type of machine, the active conductors 
are located near to the air gap and are connected out- 
side the core into a relatively small number of circuits. 
Thus, a small number of currents, in conjunction with 
the known distribution of conductors, form the starting 
point for a study of the magnetic field set up by the 
currents. The first step is to determine a curve showing 
at any instant the magnetomotive force (mmf) across 
the gap at different points round the periphery. The 
mmf curve, which is itself a simplified concept, follows 
directly from the current distribution. The flux density 
is determined by the resultant mmf curve and is in turn 
used to calculate the voltages induced in the windings. 
For equilibrium, all the voltages in a closed circuit must 
add up to zero, The mechanical quantities, speed and 
torque, must also be brought into the theory. 

A preliminary consideration of the properties of the 
elements which make up the machine is necessary be- 
fore studying the complete machine. In particular, the 
action of a single winding on the magnetic system must 
be analyzed in some detail. The complete machine, of 
whatever type, is then a combination of two or more 
such windings. The principles involved can be fully 
illustrated by the three basic types, and it is not nec- 
essary to consider more complicated combinations, 
which require only a straightforward extension of the 
treatment. 

Although the main line of attack is the same in all 
cases, some subdivision is necessary when studying the 
details. The magnetic system may be: (a) salient-pole 
type, exemplified by the d-c machine; or (b) uniform 
air-gap type, exemplified by the induction motor and 
the round-rotor synchronous machine. 

The windings are of three main types: (a) field wind- 
ing on salient poles or in slots; (b) a-c winding on a 
slotted core; or (c) commutator winding on a slotted 
core, 

The three machine types are obtained by combining 
two windings: (a) and (c)—d-c machine; (a) and (b)— 
synchronous machine; or two of (b)—induction motor. 
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Third-year and postgraduate work. On the founda- 
tions laid in the second-year course a more advanced 
study of steady or transient conditions in any type of 
machine can be developed by setting up and solving the 
differential equations of the generalized machine. Even 
in the limited time available in the third-year course, 
however, it is important to do more than merely ma- 
nipulate the equations, and it is essential to include 
examples of their application to real problems on real 
machines. It is a frequent criticism of writings on 
matrix and tensor analysis that they provide no indi- 
cation of how to apply the method, or even whether it 
can be applied to practical work. An undergraduate 
course must not have this defect. A postgraduate course 
provides a fuller opportunity for developing both the 
theory and its application. 


REFERENCES 


1. University Course in Electrical Machines, A. J. O. Cruickshank. Jour- 
nal, Institution of Electrical Engineers, London, England, vol. 6, 1960, 
pp- 626-29. 
2. The General Theory of Electrical Machines (book), B. 
Wiley & Sons, Inc., New York, N. Y., 1957. 


§. Electromechanical Energy Conversion (book), D. C. White, H. H. 
Woodson, John Wiley & Sons, Inc., 1959. 


Adkins. John 





Foiled by Aluminum 


Fast-spreading grass and brush fires have long been a 
menace to the pole lines of electrical utilities. To reduce 
the hazard, Washington Water Power Company, Spo- 
kane, Wash., hit upon the idea of wrapping the base 
of the pole with quilted heavy duty aluminum foil. 


349 





A Semiconductor 


Variable-Speed A-C Motor Drive 


D. C. GRIFFITH 
MEMBER AIEE 


A recently developed static variable-frequency 
variable-voltage power supply operates directly 
from a polyphase a-c power line to drive a syn- 
chronous motor. Speed regulation is perfect be- 
cause of the synchronous motor constant-speed 
characteristics. Use of silicon-controlled rectifiers, 
together with unique logic circuitry, results in an 
extremely simple and reliable drive system. 


N INCREASING NEED is developing for relia- 

ble, variable, low-speed electric drives in adverse 

environments where the complexity of gears or 
other mechanical transmissions cannot be tolerated. 
These environments in general preclude the use of d-c 
or a-c drive motors with slip rings or commutators be- 
cause of the brush problem. Typical of these applica- 
tions are drives for accurately orienting solar collectors 
and antennas on satellite or space vehicles, nuclear re- 
actor control rod drives, and machine tool spindle or 
slide feed drives in high-temperature environments. 
l'ypical speed requirements range from 300 to 0.02 rpm. 
hese. applications can subject the drive motors to vac- 


uums up to 107° mm Hg 


>? 


temperatures up to 800 F, 
pressures up to 2,500 psi, as well as nuclear radiation 
separately or in combination. By separating the motor 
from its associated circuitry, only the motor need be 
subjected to these environments. It is obviously impera- 
tive to keep this drive motor as simple and reliable as 
possible. Several types of a-c motors fit well into this 
category. Selection among them depends upon the par- 
ticular application. They include the permanent mag- 
net and the reluctance synchronous motors. These mo- 
tors, however, are inherently incapable of very low-speed 
operation and certainly not variable-speed operation 
when energized from 60- or 400-cps power, for example. 

To provide the link between the power line and 
motor, a polyphase semiconductor frequency-reducer 


technique has been developed and is the main subject 


of discussion here, This reducer can produce variable- 
frequency reversible phase for speed adjustment and 
motor reversal. With a synchronous motor, the speed 
can be set at any value and it will remain constant re- 
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gardless of variations of load or power line voltage or 
frequency without the need for a speed-control loop. 
The frequency reducer itself is also an “open loop” de- 
vice depending only on the stability of its frequency ref- 
erence for output frequency regulation, Exact synchro- 
nism can be maintained between two or more motors 
operating from two or more sources at the same or dif- 
ferent frequencies if a common frequency reference is 
used with the frequency-reducer units supplying each 
motor. A number of inherent advantages and additional 
capabilities of the reducer are described later in this 
article, 
SYSTEM DESCRIPTION 


THE POWER-HANDLING circUIT of the frequency re- 
ducer consists of silicon-controlled rectifiers arranged in 
a configuration of the cycloconverter family. The advent 
of small high-power silicon-controlled rectifiers allows 
compact, rugged packaging of this power circuitry. The 
control and firing logic for the power-switching circuit 
is the key to the simplicity, compactness and reliability 
of operation, This logic can easily be complex enough 
to require more volume than that of the entire power 
circuit. Fig. 1 is a block diagram showing the three 
major components of the frequency reducer: the retfer- 
ence-wave generator, the firing and control logic, and 
the cycloconverter. The reference-wave generator pro- 
duces a sinusoidal output with phases and frequency 
corresponding to the phases of the motor and the speed 
desired. Adjustment of the reference-wave amplitude 
produces directly corresponding amplitude changes in 
the output of the cycloconverter. Change of phase se- 
quence in the reference-wave generator produces re- 
versal of the motor connected to the cycloconverter. Be- 
cause of the lack of a gear reduction, most applications 
require a continuous electrical holding action of the 
drive motor when it is not running. The reference-wave 
generator can provide a fixed output on each phase with 
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Fig. 1. Variable-speed a-c motor drive block diagram 
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Fig. 2. Typical reference-wave generator block diagram, for 3-phase load. 


magnitude and polarity corresponding to that of the 
last instant of motion prior to stopping. 

Reference-wave generators can be either completely 
static or electromechanical. In order to meet the re- 
quirements of polyphase outputs over a wide frequency 
range, with the ability to maintain relative magnitudes 
and polarities between phases at zero frequency, an 
electromechanical approach is by far the simpler. One 
method which is quite satisfactory is shown in Fig. 2. 
Here a small motor and gear train, operating from the 
power line, drives a syncro also excited from the power 
line. The outputs are at power-line frequency, poly- 
phase modulated at low frequency by the rotation of 
the motor and gear train, Each phase is demodulated, 
producing polyphase low-frequency waves for the input 
to the firing and control logic. For variable-speed appli- 
cations, a 2-phase servo motor can be used to generate 
the wave and for fixed low-speed application a suitably 
geared reversible synchronous timer motor is satisfac- 
tory. Change of phase sequence is accomplished by 
electrically switching phases or by reversal of the refer- 
ence motor. The syncro can be of the modified Lundell 
configuration if a completely brushless control system 
is required. 

The firing and control logic uses magnetic and semi- 
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Fig. 3. Block diagram for typical firing and control logic, 3-phase load. 


conductor components to perform the function of prop- 
erly firing the appropriate silicon-controlled rectifier in 
the cycloconverter in order to reproduce the reference 
wave at the output. Fig. 3 is a block diagram of the 
essential elements of this circuit. Information from the 
reference-wave generator, the a-c power line and the 
output current of the cycloconverter is used by the selec- 
tion and firing logic to determine the sequence and fir- 
ing times of the cycloconverter silicon-controlled recti- 
fiers. All of this information is necessary in order to 
handle regenerative braking, reversal, and variable 
power factor presented by the drive motor load. The 
firing signal is amplified in the process and shaped to 
present a spiked pulse to the associated  silicon- 
controlled rectifier. 

The cycloconverter is a static device consisting of 
silicon-controlled rectifiers and commutating reactors. 
Fig. 4 is a schematic diagram of a 3-phase to 3-phase 
cycloconverter. It uses 18 silicon-controlled rectifiers and 
three commutating reactors. Each phase of the drive 
motor is connected to two 3-phase half-wave rectifiers 
on the power line. The two rectifier groups are of op- 
posite polarity. By using silicon-controlled rectifiers, the 
magnitude and direction of the real and reactive power 
transferred between the power line and the individual 
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Fig. 4. SCR cycloconverter, 3-phase to 3-phase. 
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Fig. 5. Oscillograms 
of one phase of 
unfiltered 


quency output cur- 


zero-fre- 


rent and voltage. 


Load current (upper curve), 2 amperes per division; load voltage (lower 
curve), 63 volts per division; reference frequency, d-c ripple frequency, 
180 cps; time scale, 2 milliseconds per division. (Voltage waveform should 
be inverted about its zero line to indicate its proper phase relationship.) 


motor phases can be controlled. The low-frequency 
wave in a particular motor phase will require only the 
positive group of rectifiers, for example, during a half 
cycle of the lower frequency current. For the other half 
cycle, only the negative group of rectifiers on that motor 
phase will be used. In this way, a low-frequency current 
wave may be produced in each of the drive motor 


phases, 


rYPICAL CHARACTERISTICS 


\ typical frequency-reducer motor drive is rated at 
30 kva with a 480-volt 3-phase 60-cps input and a 220- 
volt 3-phase d-c to 15-cps output. This represents the 
upper limit of capacity with this configuration using 
natural convection air-cooling techniques and presently 
SCR 


operating from a 6-phase input, by using parallel-con- 


available (silicon-controlled rectifier) units. By 


nected SCR units, by providing better cooling, or by 
SCR 
increased. Units of ratings down to 1.5 


utilizing future higher power rated units, this 
rating can be 
kva have been made. 

[his type of drive is capable of handling loads of 
varying power factors because of its ability to operate 
over both rectification and both inversion modes with 
the concomitant bilateral power transfer capability be- 
tween source and load. Regenerative braking is inher- 
ent in the design due to this inversion capability. 

Fig. 5 shows one phase of a typical unfiltered zero- 
frequency output into a, 3-phase reluctance synchronous 
motor. The load voltage and current have a 180-cps rip- 
ple. The load voltage consists of both positive and nega- 
live parts with a net positive output, typical for this 
circuitry, 

Fig. 6 compares a filtered single phase of load cur- 
rent to the reference voltage waveform used in generat- 


Fig. 6. Oscillograms of filtered sin- 
gle phase of load current and the 
reference-voltage waveform used in 
generating it. 


Reference voltage output (upper curve), 5 volts per division; load current 
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(lower curve), 2 amperes per division; frequency, 0.5 cps. 
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ing it. In this particular case, it should be noted that a 
slight distortion was present at the zero point of the 
reference. This is reproduced in the output. 

The necessity for a continuous reference waveform 
is not required since the circuitry essentially samples 
the reference at discrete intervals. However, this sam- 
pling point varies so that in most cases it is best to use 
a continuous reference. 

This type of motor drive yields a good current wave- 
form, Typical single-phase load current and _ voltage 
waveforms, with no attempt at filtering, are shown in 


Fig. 7. The load in this case is the same reluctance syn- 
chronous motor as for the previous figures. The 180-cps 


rippie is evident in both waveforms. Also noticeable 
is the synthesis of the voltage waveform, indicating 
transfer of conduction between positive and negative 
groups of output silicon-controlled rectifiers at zero cur- 
rent. The output waveform is dependent upon the in- 
put frequency, desired output frequency, number of 
input phases, and the power factor of the load. For a 
particular application, each of these will be either dic- 
tated or selectable. 


Fig. 7. Oscillogram of typical single- 
phase unfiltered load voltage and 
current waveforms, 


Load voltage (upper curve), 63 volts per division; load current (lower 
curve), 5 amperes per division; frequency, 0.5 cps. 


ADVANTAGES 
inherent in this fre- 
quency-reducer motor drive. Some are, of course, avail- 


Many desirable features are 
able in other systems, but it is believed that the com- 
bination of the following advantages is not present in 


other drives: 


1. The output waveform, speed, voltage or current, 
and direction of rotation are independently variable. 

2. The output speed may be continuously variable 
from zero to a value approaching that of the power- 
supply frequency. This range is dependent upon the 
reference and the motor, The output frequency is inde- 
pendent of the source in the operating range. 


9 


3. High efficiency, well over 90°, is possible because 
of the simplicity of the power circuitry and the aux- 
iliary reference and logic. 

4. The system load presented to the power source, as 
reflected by the variable speed drive, is balanced. 

5. The drive is capable of handling any types of re- 
sistive and reactive loads, even those of variable power 
factors, throughout the complete rectification and in- 
version modes because of its inherent bilateral power- 
transfer capability, 
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6. Synchronizing and paralleling of drives is easily 
accomplished by using one or more references even 
though the phases and/or frequencies of the power 
sources to each individual unit are different and vari- 
able. Real and reactive load division between units are 
obtained by phase synchronization and cross-current 
coupling. 

7. Reliability of this drive is potentially excellent due 
to the simplicity and choice of components. 

8. Commutation problems inherent in similar sys- 
tems, particularly d-c systems, are not a problem here. 

9. The conventional motor designs used in conjunc- 
tion with this variable-speed drive are brushless and 
adaptable to adverse environments where extreme re- 
liability and ruggedness are requisite. 

10, Radio-noise interference generated by this drive, 
without any compensation, is much less than many 
other types, especially those operating from d-c supplies. 

11. More than one power source can be tied to one 
variable-speed drive to increase reliability of service 
should one source fail. 

12. No drift or phase-angle error of the output will 
occur when the drive motor is at rest. 


13. Starting, stopping, and reversal of direction of 
rotation is simple, and no discontinuities of output 
occur, 

SCR circuits in the 
drive can occur with a relatively small degradation in 


14. Malfunction of individual 
performance. It should be noted that each output phase 
is essentially independent of the others. 

15. Transient response between reference and output 
of the drive is in the millisecond range. 

16. System growth potential is excellent due to the 
separation of power and logic functions and the flexi- 
bility noted previously. 

17. The present drive is essentially an open-loop sys- 
tem with no stability problems. For special purposes, 
output voltage or current regulation can be provided 
easily. 

18. Fail-safe features are provided throughout the 
drive; e.g., a reference-wave generator motor failure may 
have a manual override. 

19. Speed regulation of this system is perfect with 
synchronous drive motors. 

20. Regenerative braking is inherent in the design. 

21. Natural convection cooling is utilized. 





200-Mva Transformer with New Load Tap Changer 


A 200-mva power transformer with resistance-switched 
high-voltage load tap changer was shipped by the West- 
inghouse Electric Corporation to New York State Elec- 
tric and Gas Company’s Gardenville, N. Y., station. The 
forced-air-cooled unit will be used between systems to 
step down voltage from 230 to 120 kv. 

It features a novel high-voltage load tap changer, 
type URH, which serves two purposes: increased con- 
tact life achieved by in-phase resistance-type transfer 
switch, and reduced weight and shipping length. The 
unit is 10% lighter than conventional transformers with 
tap changers using series transformers and preventive 
autotransformers. In addition, the shipping length was 
reduced by 25% 

Elimination of both the series and preventive auto- 
transformer also results in a decrease in losses of the 
over-all unit. This permits further reduction in size, 
because the amount of cooling supplied in the form of 
added radiators was reduced. 

The selector switch is attached to the lower end of 
the large porcelain bushing and contains a number of 
parallel contacts. This arrangement makes the best use 
of insulation structure and reduces the size of the load 
tap changer. The transfer switch, in the compartment 
on top of the large bushing, saves much space otherwise 
required between various parts. The switch cannot be 
stopped between positions as it is functioning. All con- 
nections, both mechanical and electrical, between the 
transfer switch and selector switch are made inside the 
porcelain bushing. 
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Planning Generation Expansion by Digital Simulation 


C. J. BALDWIN 
MEMBER AIEE 


YSTEM planning programs using simulation are 
Paccuis to meet the objectives of long-range plan- 
ning studies, which include an accurate evaluation of 
the economics of alternate expansion patterns. The 
economic effect of unit size, the worth of greater than 
normal unit reliability, and variations in system service 
quality all have been studied. 

Results presented are for estimated cost structures for 
one system, Public Service Electric & Gas Company, 
with a present peak demand of 2,600 mw (megawatts), 
currently expected to quadruple in about 20 years. 

The study begins with the exact complement of units 
existing on the Public Service system and its intercon- 
nected neighbors. This complement is expanded step- 
wise in a realistic gradation of size. The base pattern 
expands with units ultimately reaching 500 mw, about 
5%, of the system size. Two other patterns expand with 
1,000 1,500 mw. All 


patterns are terminated by costing only that portion of 


larger units, reaching mw and 
the final unit required by load growth at the end of the 
20-year study. 

Fig. | shows the present worth of all future revenue 
requirements (PwaArrr) plotted against ultimate size. 
The standard deviation shown for PWAFRR is caused in 
large part by the random construction delays simulated 
and by the variations allowed from trend line annual 
peaks in the several games. The standard deviation was 
reduced by 50°, for the 500 mw pattern when no con- 
struction delays were allowed and all annual peaks were 
taken exactly on trend. 

Large units cause severe transmission cost penalties 
by unduly concentrating generation. These penalties 
cause an upturn in the curve of Fig.] at about 1,000 mw. 
Digest of paper 60-1194, “The Effect of Unit Size, Reliability, and System 
Service Quality in Planning Generation Expansion,’ recommended by the 
AIEE System Engineering Committee and approved by the AIEE Tech- 
nical Operations Department for presentation at the AIEE Fall General 
Meeting, Chicago, Ill., Oct. 9-14, 1960. Published in AIEE Power Ap 
paratus and Systems, Feb. 1961, pp. 1042-50. 


C. J. Baldwin and C. A. DeSalvo are with the Westinghouse Electric 
Corp., East Pittsburgh, Pa.; H. D. Limmer is with the Public Service 
Electric and Gas Company, Newark, N. J. 
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With the transmission cost differential removed, results 
indicate the optimum size to be weil above 1,500 mw. 

Changes in forced outage rate affect reserve require- 
ments, installation dates, production costs, and hence 
Pwarrr. The present dollar effect of changing outage 
rate on new units has been studied by varying the para- 
meter T,, average up time, or its inverse, failure rate, 
on new units about a base case of 96 days. Results are 
shown in Fig. 2. 

It is interesting to note that an average up time of 192 
days results in a decrease in Pwarrr of about $16 mil- 
lion. The same decrease in Pwarrr would be obtained 
by decreasing each unit’s first cost by $2.20 per kilo- 
watt, which means that this improved outage perform- 
ance is worth $2.20 per kilowatt on each new unit. On 
the other hand, a T,, of 48 days adds about $11.70 per 
kilowatt on each unit's first cost in the base case. This is 
equivalent to $1.40 per kilowatt per year one could 
afford to spend on additional maintenance to bring the 
48-day average up time up to 96 days. 

Simulation studies support the concensus that single 
boiler units are more economical than twin boilers. 
Although twin boiler units have the advantage of more 
flexible maintenance scheduling, results indicate that 
they are not worth the additional first cost. 

In all of the patterns discussed thus far, new units 
were installed to maintain a consistent level of service 
quality by computing each month a parameter ¢ from the 
statistical distribution of reserve margin. This param- 
eter is related to the probability of load loss in the 
month in question. By specifying t, one specifies a toler- 
able limit on probability. When this probability level is 
exceeded, new units are added. In general, when ¢ is low, 
probability of load loss is high. Studies were run with 
different levels of service quality. Results indicate that 
it may be possible to incur an unduly severe penalty by 
imposing too strict a level. On the other hand, only 
moderate costs are incurred to raise a poor level to an 
acceptable one. Curves are presented to show the PWAFRR 
for system expansion with different service quality levels. 


<@ Fig. 1. PWAFRR for patterns 


expanding ultimately to units 
of various sizes. One standard 
deviation from mean 


dotted, 
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An Analysis of Pinhole Punctures 


in Underground Cable Jackets 


G. J. CROWDES 
FELLOW AIEE 


Analysis of pinhole phenomena reveals pos- 
sibility that high voltage may develop across 
cable insulation although the underground sec- 
ondary system has no direct connection to over- 
head lines. Experience has shown that lightning 
arresters across the system bus will materially 
reduce cable failures. They will also limit the 
transient voltages caused by switching and 
similar surges. 


T IS not an uncommon occurrence to find pinhole 

punctures in the jackets of shielded or metallic- 

sheathed underground cables, the pinholes often 
occurring in a row a few inches apart. Sometimes a fail- 
ure of the cable insulation takes place in the region 
where the pinholes occur; in many cases, there are no 
such accompanying failures of the cable insulation. Fig. 
1 shows a number of such pinholes in the jacket of a 
shielded underground cable. Note that although the 
shield at a spot surrounding the largest pinhole has 
been completely destroyed by heat, there was no accom- 
This article 


offers a possible explanation of these phenomena, based 


panying failure of the cable insulation. 


on the distribution of lightning earth currents and the 
ensuing distribution of earth potential. 

The distribution of earth currents and earth potential 
under lightning strokes has been analyzed and ex- 
plained by L. V. Bewley!. The following analysis is based 
on the section, “Physical Multivelocity 
Waves.” 


Fig. 2 shows the voltage and current distribution re- 


Concept of 


sulting from a lightning wave on an overhead line. 
Since the earth has distributed resistance, this is simu- 
lated by an earth resistance network. When the toe of 
the lightning wave reaches a unit of the line capacitance 
(Fig. 2) the voltage across the capacitance is zero, since 
with a stepped voltage-pulse across a capacitance, at the 
instant, it cannot support any voltage. Hence, with a 
very steep wave front, the entire voltage of the lightning 
wave is consumed by the ground resistance, as shown by 
the curve e,, when time t= 0, and e,, the voltage be- 
tween line and ground, is zero. However, as the wave 
passes along and the voltage becomes more nearly con- 
stant as shown, the current in the ground redistributes 


This article is based on a report submitted to Task Group 3-30 under 
Subcommittee no. 3 of the AIEF Insulated Conductors Committee. 


G. ]. Crowdes is vice president, engineering, Simplex Wire & Cable Com- 
pany, Cambridge, Mass.; C. L. Dawes is a consultant with the same com- 
pany. 
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itself, its flow lines finally becoming practically parallel 
to the surface of the ground, as shown by the arrows. 
The vertical component of the current disappears and 
the voltage across the ground becomes zero, as shown by 
the point “Final e,,” curve e,, and the full line potential 
is then across the line capacitance, as shown by “Final 
é€., on curve e,. The region in which the earth currents 
flow is called the “deep earth ground” and its distance 
from the overhead line may be as high as 2,000 feet 
(Bewley? p. 177). 

TYPICAL 


ANALYSIS OF A INSTALLATION 


THE CONDITIONS SHOWN in Fig. 2 are for an open 
smooth line. In the discussion that follows, a typical 
installation is cited in which a 115-kv high-voltage 
overhead line supplies a 13.8 kv substation which in- 
cludes a step-down transformer protected by a lightning 


arrester, and a 13.8-kv underground distribution system. 


Fig. 1. 
views show same fault: (fop) with jacket just cut away; and (bottom) 
with the jacket bent down to show shield. 


Pinhole punctures in cable jacket and damage to shield. Both 
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Fig. 2. Voltage relations and earth-current distribution with lightning. 


However, the basic phenomena are very similar to 
those for the high-voltage overhead line shown in Fig. 2, 
inasmuch as the lightning currents are distributed 
through the ground and produce voltage distributions 
in the system capacitances similar to those shown in 
Fig. 2. 

The conditions under consideration are shown in 
Fig. 3 (a). A 115-kv line supplies a 13.8-kv substation 
through two 115/13.8-kv transformers, only one being 
13.8-ky under- 


ground cable is connected to the bus bars as shown. A 


shown. A shielded, single-conductor 
lightning arrester (LA), designed to chop a lightning 
wave to 400 kv, is connected between the line conductor 
and the station ground G. In the transformer, there is 
leakage resistance R, between primary and secondary, 
which is usually high, capacitance C,; between the pri- 
mary and secondary, and capacitance C, between pri- 
mary and ground G, both of which are relatively small. 
L, is the equivalent transformer inductance, some of 
which is in the primary, and some of which is in the 
secondary, as shown in Fig. 4. 
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ig. 3. Lightning wave and typical substation-cable installation. 
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Because of the small diameter of the cable, the earth 
currents are highly concentrated in the region imme- 
diately surrounding the cable, as shown by the profile 
view, Fig. 3 (b). This produces a high-voltage gradient 
in the earth adjacent to the cable jacket. 

Fig. 4 shows a simplified equivalent diagram of Fig. 3 
(a). Note that the full lightning voltage E, assumed to 
be 1,000 kv, is impressed between the conductor and 
the “deep earth ground.” Moveover, between the line 
conductor and deep earth ground there is a series circuit 
consisting of the equivalent transient circuit of the trans- 
former, the capacitance C, of the cable with its leakage 
resistance R,, and the capacitance C; of the jacket with 
its leakage resistance R;. The voltage between the over- 
head conductor and station ground is held to 400 kv 
by the lightning arrester. Thus, the voltage between 
station ground and the deep earth ground, and hence 
the voltage between the shield and the deep earth 
ground is equal to E — 400 kv. With the assumed value 
of line potential, E = 1,000 kv, this is equal to 600 kv. 

At the instant that the lightning wave toe reaches 
the transformer primary, as shown in Fig. 3 (a), there 
will be no voltage across the transformer, the cable in- 
sulation, and the jacket since, with very steep voltage 
wavefront, their capacitances C, C, and C, cannot sup- 
port any voltage. Between the line conductor and cable 
shield there is 400 kv, the cutoff voltage of the lightning 
arrester. There is little series resistance in this circuit 
so that the voltage between the shield and line con- 
ductor, as well as that across the transformer, rises almost 
immediately to 400 kv. Initially, this voltage divides 
between the transformer and the cable insulation, in- 
versely as their capacitances. The transformer capaci- 
tance between windings C, is very small, and the capaci- 
tance of the cable is relatively large, so that most of 
the 400 kv will appear across the transformer. The 600 
kv will appear across the jacket and ground resistance in 
series. However, this voltage will build up across the 
jacket quite rapidly in accordance with a voltage e, 
across a capacitor C, building up ultimately to the 
steady impressed voltage E [Fig. 5 (b)] when this voltage 
is connected suddenly across capacitance and resistance 
in series [Fig. 5 (a)]. Thus, a very high voltage can 
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Fig. 4. Equivalent circuit of line, substation, and cable. 
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build up across the jacket, theoretically 600 kv, which 
is ample to produce pinhole punctures in the jacket, 
which has relatively low dielectric strength. These punc- 
tures have been found along the outside wall of the 
jacket in contact with the ground or conduit, but there 
were no corresponding pinholes or punctures in the 
insulation. 

The high voltage developed across the jacket may be 
explained in a slightly different manner. Assume that 
the lightning charge on the line is positive. This charge, 
in flowing to meet its negative counterpart in the 
ground, goes through the lightning arrester, to the sta- 
tion ground, to the cable shield where it finds a com- 
paratively low impedance path, to meet the negative 
charge coming up through the ground. The path of 
the charge is shown by the arrows i, in Fig. 4. The 
jacket insulation, being in the path of the charges, is 
subjected to high lightning voltage, which may be 
nearly equal to the difference in potential between the 
Station ground and the deep earth ground. Under the 
assumed conditions this difference in potential is equal 
to 600 kv. 

These phenomena have occurred when the cables 
have been installed in nonmetallic ducts. This does not 
change the basic problem, however, for this merely in- 
terposes or adds series capacitance and resistance to 
the ground resistance (Fig. 4). Moreover, at the high 
voltage involved, corona can readily form between the 
duct wall and jacket wall where air spaces occur. 

After the wave front has passed (Fig. 3), the voltage 
of the lightning wave, that is, the tail of the wave, de- 
creases slowly, in terms of the time of the steep wave 
front which is of the order of 1 to 114 usecs. For exam- 
ple, Bewley! states (p. 112): ““The total duration of the 
lightning stroke may last for a second or longer.” Thus, 
with a 114 usec wavefront, the ratio of the wave dura- 
tion of 1 second to the wavefront is 1/(114 x 10°) = 
667,000. This gives time for the voltage across each of 
the capacitors C,, C,, and C; in Fig. 4 to rise part way 
at least, or even practically to the full value of the 
transient voltage of the stroke, in accordance with e, in 
Fig. 5 (b). These transient voltages are 400 kv and 600 
kv under the assumed conditions of Fig. 3. 

Failure of the cable insulation frequently accompa- 
nies the pinholes, particularly when they produce burn- 
ing action in the jacket. One explanation may be that 
the heat on the shield evolved by the lightning current 
or by the jacket failures may injure the cable insula- 
tion, resulting in failure. It is also possible that due to 
leakage, as through the transformer, or elsewhere, the 
voltage across the cable insulation may build up ulti- 
mately to high values, such as is shown in Fig. 5 (b). 
In the foregoing analysis a single lightning stroke has 
been assumed. It is well known that a lightning dis- 
charge often consists of multiple strokes or several suc- 
cessive strokes, up to 17 strokes (Bewley’, p. 112). Thus, 
if the first stroke does not build the voltage up to high 
values, in accordance with the foregoing analysis, its 
initial effect may be augmented by several following 
strokes, 
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Fig. 5. Rise of voltage in an R-C circuit. 


CONCLUSION 

The foregoing is necessarily an oversimplified analy- 
sis. The system can only be represented in a general way 
by the simple diagrams of Figs. 3 and 4. For example, 
the overhead line and underground system extend over 
a wide area and there are leakage resistances and dis- 
tributed capacitances that are not readily shown on a 
simple diagram. The lightning strokes usually are not 
single, simple ones flowing in a single path, but usually 
are multiple, taking devious paths through the earth 
and the electrical system. However, we believe that the 
general conditions by which lightning can produce the 
failures in underground cable jackets and insulation are 
in accordance with the basic phenomena which have 
been described. At least the overhead and underground 
systems offer opportunities for the described effects to 
occur. 

Two remedies are suggested. The high voltage across 
the jacket comes from the difference in potential be- 
tween the station ground and the “deep earth ground.” 
This voltage may be reduced to small values by making 
the resistance of the station ground very low, by driving 
deep grounds and by other usual means, such as con- 
necting together the ground pads of nearby substations, 
etc. Also, if a ground wire is laid in the ducts along 
with the cables and connected to the station ground, 
high earth voltages cannot develop across the jacket, as 
a study of Fig. 3 will show. 

The foregoging theory and analysis have, we believe, 
been confirmed by our experience. We know of systems 
having low station ground resistance in which grounded 
have laid the 
troughs or in ducts. There have been no jacket failures 


conductors been alongside cables in 
at all, and cable insulation failures have been few or 


nonexistent. 


REFERENCE 


1. Traveling Waves on Transmission Systems (book), second edition, L. V. 
Bewley. John Wiley & Sons, Inc., New York, N. Y., 1951. 





Support 
the New United 


Engineering Center 





Crowdes, Dawes—Pinhole Punctures in Cable Jackets 





Automatic Root-Locus Plotter Using an Analog Computer 


F. E. LIETHEN 


METHOD has been developed for plotting root 
A locus automatically by means of an analog com- 
puter. The control ratio of a feedback control system 
is given by 


C(s) G(s) 

: SS “a n . (1) 
R(s) 1-+ G(s)H(s) 
The response of the closed-loop system is determined 
by the roots of the characteristic equation: 


K(s — 21) (s — 22)... ( 


G(s)H(s) = 1+ : 
(s — pi) (s — pa)... ( 


A plot in the s plane, of all possible roots of this equa- 
tion, as K is varied from zero to infinity, is the root 


) 


locus. Equation 2 can be manipulated to the form 


G(s)H(s) = —1 1 /(1 + 2m)180° (3) 


where m = +1, +2. From equation 3, the angle con- 
dition is defined as 


/G(s)H(s) = (1-+-2m)180° (4) 


For any value of s, the factors s—z and s—p of equa- 
tion 2 are complex numbers which have magnitudes and 
angles. The sum of the angles from the poles minus the 
angles from the zeros to a value of s in the s plane, gives 
the angle of G/(s)H(s). For values of s on the root locus, 
the correct multiple of 180° minus the angle of G(s) 
H(s) is zero. However, for values of s which are not an 
the root locus, the difference is not zero and can be 
expressed by 


(1 + 2m)180 G(s)H(s) = E (5) 


The angle E represents the error in satisfying the angle 
condition. The root locus plotter uses the error signal 
obtained from equation 5 to drive a type | servo system. 
The system corrects the angle of the generated variable 
s until the error E is nulled. The resulting values of s 
satisfy the root locus condition and are plotted. A func- 
tional block diagram of the automatic root locus plotter 
is illustrated in Fig. 1, where J represents the integrator, 
R the resolver, and 7R the inverse resolver. 

A change of variable is necessary for the operation of 
the computer as a feedback system to obtain the root 
locus. The variable s is formed by summing an initial 
value sy, which is known to lie on the locus, with an 
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Fig. 1. 
block diagram of the 
root-locus plotter. 


Functional (1+2m) 180+ 








increment As so that s = sy +As. The computer is used 
in a control system such that it utilizes the error or 
actuating signal £, with the polarity characteristic, to 
rotate the vector As clockwise or counterclockwise. 

The command input shown at the left in Fig. | is the 
angle (1+2m)180°, which must be met in order to ob- 
tain the root locus. A second input is the arbitrary value 
|As| which is fed into the resolver. The resolver also has 
an angle input, §. The function of the resolver is to 
change the polar form As = |As| / 6 into its rectangular 
components As = Ao + jAw. The ‘values so and As in 
rectangular co-ordinates are added to obtain the value 
of s. All factors (s—p) and (s—z) of G (s)H (s) are then 
formed in rectangular co-ordinates by means of sum- 
mers which add the real and imaginary parts of each 
factor respectively. For each factor the real and imagi- 
nary parts are fed into an inverse resolver which gen- 
erates its angle. Thus, all poles and zeros of G (s)H (s) 
are converted into polar form and their respective 
angles are fed into a summer. The sum of the angles 
due to the poles minus the sum of the angles due to the 
zeros give the angle /G(s)H(s). This quantity is com- 
pared with the command input (14+2m) 180°. The dif- 
ference between these two quantities is the actuating 
signal E. The integral of E produces the angle § which 
is used by the resolver to rotate As in a direction which 
reduces the size of E. The integral of E continues to in- 
crease, producing a larger angle §, until E becomes zero. 
The value of s is then a correct point of the root locus. 
If As starts from zero and is increased continuously, the 
value of s takes on a series of values which satisfy the 
angle condition. They are, therefore, points on the root 
locus and can be plotted on a recorder. Each branch of 
the root locus starts at an open-loop pole and ends at a 
finite zero or at infinity. 

The method of root-locus plotting described here has 
the advantage of speed of operation. The pole and zero 
values are set into the computer by means of potentiom- 
eters. Thus families of curves can be obtained readily. 
This is advantageous when the open-loop characteristics 
are changing. The system requires one more resolver 
than the total number of poles and zeros of the open- 
loop transfer function. 
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Tertiary W indings in Autotransformers 


O. T. FARRY 
FELLOW AIEE 


UTOTRANSFORMERS in power systems are usu- 
Aa Y-connected and commonly have delta-con- 
nected tertiary windings. Is the tertiary winding needed? 
If needed, what should be its size? These are two ques- 
tions to consider when applying an autotransformer. 

Sometimes the tertiary winding is not needed and 
may be a liability. This is particularly true of low 
coratio units, the applications offering the largest bene- 
fit from the use of autotransformers. An analysis of the 
need of a tertiary winding involves its three uses: 


1. The tertiary winding may carry load at a third 
voltage. Sometimes this may justify its inclusion. 

2. The tertiary winding may be needed to stabilize 
the neutral when unbalanced single-phase line-to-neu- 
tral loads are served. This purpose can usually be 
avoided. If loads of this type must be served, the neutral 
might be stabilized by some other means, such as carry- 
ing a neutral conductor through from the system source. 

3. The tertiary winding may be used to suppress 
third-harmonic voltages by carrying third-harmonic ex- 
citing current. Generally this is an inadequate reason 
for specifying a tertiary winding. The third-harmonic 
component of exciting current can be supplied through 
a neutral connection to the system source or a ground- 
ing transformer. Even a ground return circuit may be 
adequate. A modern core-type unit with grain-oriented 
steel has very low third-harmonic exciting current. 


If a delta-connected tertiary winding is included, it 
should not be limited in size to 35% of the size of other 
windings. It should be large enough to withstand short- 
circuit currents to which it may be subjected. If the 
tertiary-winding terminals are brought out, its size 
should be adequate to withstand a short circuit at these 
terminals. Frequently, a minimum-size tertiary is not 
large enough. Calculation of short-circuit current of 
this type involves the positive-sequence impedances of 
the autotransformer and of the connected systems. 

If the terminals are not brought out, the problem is 
less serious, but there is still a possibility of excessive 
fault current flowing in a delta-connected tertiary wind- 
ing. A line-to-neutral fault on either the high- or low- 
voltage system, or both, will produce zero-sequence cur- 
rent, part of which circulates in the tertiary winding. 

Steps in calculating the possible magnitude of this 
current include 


1. Determination of the positive and negative se- 
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quence impedance of the autotransformer and of the 
high- and low-voltage systems. 

2. Determination of the zero-sequence impedance of 
the high- and low-voltage systems, the high- and low- 
voltage circuits of the autotransformer, and the neutral 
circuit of the autotransformer. 

3. Calculation of the line-to-neutral fault current. 

1. Segregation of the zero-sequence component of the 
fault current. 

5. Separation of the zero-sequence component into 
its parts to determine how much flows in the autotrans- 
former neutral circuit. 

6. Comparison of this part of the zero-sequence cur- 
rent with the current rating of the delta-connected 
winding to determine how many times rated current 
may be imposed on the winding. 


The most severe circulating current will usually oc- 
cur in the case of simultaneous line-to-neutral faults on 
the same phase of both the high- and low-voltage sys- 
tems. System grounding at other places will relieve the 
autotransformer of part of the zero-sequence fault-cur- 
rent. Lowering the ground impedance of the systems 
reduces the neutral current in the autotransformer. 

Determination of the zero-sequence impedances is the 
most illusive part of the calculation. Sometimes the 
zero-sequence impedance of the system can only be 
roughly estimated. In the autotransformer the zero- 
sequence impedances bear some relation to the positive- 
sequence impedances. If the autotransformer is of the 
shell type or consists of a bank of three single-phase 
units, the zero-sequence impedances are equal to the 
corresponding positive-sequence impedances. However, 
in a core-type 3-phase unit, the zero-sequence imped- 
ances are lower than the corresponding positive-se- 
quence impedances. For the purpose of estimating the 
probable zero-sequence impedances of a normally con- 
structed 3-phase core-type power autotransformer, the 
following rules have been deduced from the analysis of 
a number of designs of units ranging from 34.5 to 230 
kv and having coratios from 0.167 to 0.8: 

The zero-sequence impedance of the high-voltage cir- 
cuit, %JZoy, is about 0.8 times the positive-sequence 
impedance, %JZ,_,. In individual units the value may 
vary from 0.65 to 0.9, with 0.8 times %/Zy_,, a fair av- 
erage to use. The zero-sequence impedance of the low- 
voltage circuit, %/Z»,, can be taken as zero. It may be 
either positive or negative in value ranging from —0.2 
to +0.2 times °/Z,._,. Zero is a convenient average to 
use. The zero-sequence impedance of the neutral circuit, 
%1Zox, including the tertiary winding, is largely de- 
pendent on the coratio of the autotransformer. It can 
be estimated by the empirical equation %JZoy = K X 
%1Zy.1, where K = 0.5 (coratio)—'* —0.3. 
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Plastic Coatings 


For Electrical Insulation 


W. R. PASCOE 


A recently developed technique known as the 

fluidized bed coating process makes it possible 

to combine the best features of plastics and 

metals in almost any configuration. The three 

coatings most frequently used in the electrical 

industry—cellulosic, vinyl, and epoxy—are de- 
scribed and compared. 


ATERIALS SELECTION frequently requires 
compromises that may reduce design efficiency 
and increase cost, and may even necessitate a 
complete redesign. Any electrical engineer who has been 
faced with this problem will be interested in a new 
technique, called the fluidized bed coating process, that 
makes it possible to combine the best features of plastics 
and metals in practically any configuration. The advan- 
tages of a solid plastic can be obtained by using a thin 
coating of the plastic over a less expensive substrate. 
Currently, printed circuits, torroidal cores, rotors and 
stators, bus bars, wound cores, high-voltage power trans- 
former covers and housings, electric motor housings, 


electric lawn mower parts, and other electrical parts 


Fig. 1. Typical electrical part being immersed in a fluidized bed. 
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The basic fluidized bed process was developed and patented in Germany 
by Knapsack-Griesheim A. G. of Frankfurt. Polymer’s Whirlclad coating 
system which encompasses the fluidized bed technique is protected by 
various patents in the United States and elsewhere. Exclusive patent and 
licensing rights in the United States and Canada are owned by a sub- 
Sidiary of the Polymer Corporation 
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are being mass produced on automatic lines at various 
quantities up to 30,000 parts a day. 

The fusion bond coatings are applied by dipping a 
preheated object into a bed of finely divided fluidized 
plastic powders (Fig. 1). 

The thickness of the applied coating depends on the 
temperature of the part surface, the heat content of the 
part due to preheating cycles, and the time of immer- 
sion in the fluidized bed; see Fig. 2. A controlled uni- 
form thickness of 5 to 50 mils is easily applied in a 
single dip. Multiple coats, with the resultant handling, 
baking, and drying times required with solution coating, 
are not needed. 

Good electrical insulation requires uniform thickness 
of the plastic coatings on sharp edges as well as on major 
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Fig. 2. As individual powder particles contact the heated object, they 
fuse and adhere to the heated surface. Any area not contacted by a 
powder particle will remain hot until a particle covers it. 
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surfaces, Excellent uniformity is a characteristic of the 
process even over sharp edges, since the dry plastic 
powder becomes molten only for a very brief period. 
Tests performed by a midwestern transformer manufac- 
turer indicate the coating uniformity. Coated steel cov- 
ers were tested for dielectric strength: first, by using a 
standard disk | and 
using a wet felt blanket over the entire 
coated surface as the electrode. The wet felt blanket 
tests the coating at its weakest point wherever it may 
occur. Test results were as follows: 


electrode, a inch in diameter; 


second, by 





Matertal Standard Electrode, Wet Felt Blanket Electrode,* 


volts ‘mil volts ‘mil 








Cellulosic 
Epoxy 
Vinyl 





* Values obtained on flat surfaces as as sharp ¢ 





The fluidized bed system with its heat fusion princi- 
ple eliminates many of the natural disadvantages of 
solution coatings, as demonstrated by the sketches in 
Fig. 3. The system produces a coating of uniform 
thickness that closely follows the contour of the part. 
Excessive build-up is virtually eliminated by this new 
technique of applying plastic coatings. 

There are six different types of fluidized bed coatings 
commercially available—cellulosic, vinyl, epoxy, nylon, 
polyethylene, and chlorinated polyether. The first three 
are used most frequently in the electrical industry. 


CELLULOSIC 


ELECTRICALLY, the insulating properties of the cellu- 
losic are good for low-frequency applications. Years of 
service indicate the cellulosic formulations are com- 
pletely suitable at distribution transformer operating 


temperatures. Coatings 15 to 20 mils thick have an aver- 


age dielectric strength of greater than J,000 volts per 


mil. The combination of adequate insulation plus ex- 
ceptional weathering and impact resistance favors cellu- 
losics over better insulating materials for many applica- 
tions. 

Because cellulosic finishes resist perspiration, greases, 
and petroleum products, they are particularly useful 
for electrical products around the home. Light switches, 
lamp bases, electric motor housings, hand drills, and 
power mower components are a few of the products 
coated with cellulosics to withstand these conditions. 

On 


covers, housings and accessories—the finish is subjected 


pole-line hardware—high-voltage transformer 
to ultraviolet heat, weathering, abrasion, impact, and 
corrosive attack. Outdoor weatherability of cellulosic 
coatings has been verified by exposure to accelerated 
weathering, salt spray, aging, and abrasion tests. In one 
instance, the test cycle consisted of alternate exposure 
to salt water, abrasive dust, ultraviolet, infrared, and 
weathering. Test results were excellent. Steel panels 
coated with Corvel (registered trade mark) cellulosic 
TC-14 series coatings were exposed for 3,600 hours in 
an Atlas weatherometer with no apparent effect except 
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Fig. 3. Whirlclad system uses a coating of uniform thickness that 
closely follows contour of part, as shown in (A) and (C). Excessive 
build-up represented by sagging (B) or bridging (D) is virtually elim- 
inated by this technique. 


a very slight loss of gloss. Salt spray tests conducted on 
sharp-edged stamped metal plates showed no loss of 
gloss or color and no evidence of corrosion on the edgés 
after 10,000 hours of exposure. 

A major transformer manufacturer sandblasted three 
test panels with sharp steel grit to obtain some indica- 
tion of the abrasion-impact resistance of the fluidized 
bed finishes. One panel was painted, one had a high- 
quality multiple-coat and bake finish, and the third 
was coated with ccllulosic fusion bond finish. Measure- 
ments were taken to establish the time required to sand- 
blast the finish to expose bare metal. Paint abraded 
through in 5 seconds; the multiple-coat finish, in 8 sec- 
onds, After 60 seconds, the test was stopped with no 
noticeable effect on the fusion bond finish. 

VINYL 

F.iuipizep bed vinyl coatings also have good low-fre- 
quency dielectric properties and are classified as general 
purpose insulators, Some specific electrical applications 
have reported dielectric strengths up to 1,600 to 1,700 
volts per mil. The Polymer Corporation recommends 
using a design value of 800 to 1,000 volts per mil, recog- 
nizing that under advantageous conditions the insula- 
tion may be better. 

Often vinyls and cellulosics can be used for similar 
applications in the electrical field, Vinyls exhibit supe- 
rior resistance to chemical attack and can be used at 
slightly higher temperature than cellulosics. The electri- 
cal appliance field is taking advantage of these charac- 
teristics and is using vinyl-coated parts extensively in 
automatic washing machines, dishwashers, refrigerators, 
and miscellaneous kitchenware. 

Many different grades of vinyl are available, from 
semirigid to highly flexible and rubber-like. Soft grades 
have increased resiliency and elongation. The harder 
grades have greater tensile strength and toughness. High 
impact resistance and resilience are characteristics of all 
the vinyls. 


EPOXY 
EPOXY FUSION BOND FINISHES have exceptionally good 
insulating properties, particularly at elevated tempera- 


Pascoe—Plastic Coatings for Electrical Insulation 361 





Photo Courtesy Whittaker Controls 


Fig. 4. Corvel epoxy powders applied by the Whirlclad system reduced 
insulation costs on this pancake armature more than 65%. 


tures, Various epoxy formulations are available in rigid, 
semiflexible, and flexible finishes with different combi- 
nations of electrical, physical, and chemical properties. 
Properly applied, they have good impact resistance, at 
times exceeding 160 inch-pounds. Desirable dielectric 
characteristics are obtainable anywhere on the surface 
of the object. Whittaker Controls is insulating pancake- 
type armatures, see Fig. 4, with heavy epoxy coatings at 
a 65°. savings over the previous fish paper and varnish 
design. 

The following typical short-time dielectric strength 
values were obtained with epoxy fluidized bed coatings 
at room temperatures and 50% relative humidity: 


) 


Thickness, 


mils 


Dielectric Strength, 
volts per mil 


7 2,300 
10 1,900 
18 1,400 


25 1,200 


Even alter immersion for 24 hours in water at room 
temperature, the 13- and 25-mil samples showed dielec- 
tric strength values of 1,350 and 950 volts per mil, re- 
spectively. 
Epoxies are often thought of as brittle materials. 
However, some epoxies properly applied by the fluid- 
ized bed process withstand substantial deformation. One 
disadvantage of the present commercially available 
epoxy formulations is that they chalk and weather very 
badly. This chalking often adversely affects the moisture 
absorption which, in turn, can lower the dielectric con- 


stant substantially. 


MISCELLANEOUS COATINGS 


DHE OTHER THREE commercially available coating ma- 
terials—nylon, polyethylene, and chlorinated polyether 

are of considerably less interest to electrical engineers. 
\lthough all three materials are fair to good insulating 
materials, they are specified primarily for other prop- 
erties. 

Nylon’s dielectric strength of approximately 700 volts 
per mil is adequate for some electrical applications 
where low friction or good wear is also a must. Switch 


box cover plates, bus bars, and some radar and calcu- 
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lator components have successfully utilized nylon tu- 
sion-bond coatings. 

Polyethylene coatings combine low water absorption 
and excellent chemical resistance with good electrical 
properties including low power factor and dielectric 
constant and high resistivity and dielectric strength. 
Polyethylene finishes are used on battery hold-downs, 
electroplating jigs and hooks, etc. 

Chlorinated polyether is a relatively new plastic that 
is achieving exceptional results in the chemical industry 
for coating valves, pump housings, pump impellers, pip- 
ing, etc. Corvel chlorinated polyether coatings have 
withstood most common plating solutions with no ef- 
fect. Dielectric strength is about 1,000 volts per mil. 
Coatings have a low loss factor, but should not be used 
at high frequencies. Where these electrical properties 


are required in a highly corrosive environment, chlori- 


nated polyether coatings are recommended, 





Table I. Properties of Fluidized Bed Coatings* 





Properties Cellulosic Vinyl Epoxy 





Chemical Resistance 


Exterior Durability 
Salt Spray ; 
Water (salt, fresh) 
Solvents 
Alcohols 
Gasoline 
Hydrocarbons 
Esters, Ketones 
Chlorinated 
Salts 
Ammonia 
Alkalis 
Mineral 
Dilute” 
Concentrated® 
Oxidizing Acids 
Dilute» 
Concentrated® 
Organic Acids 
Acetic, Formic, etc. 
Oleic, Stearic, etc. 


Acids 


Mechanical and Physical Properties 


Abrasion Resistance 


Flexibility 

Max. Service Temp., deg. F. 
Dielectric Strength 
Decorative Properties 

Color Range* 

Color Retention ... 


Initial Gloss 
Gloss Retention 


Relative Cost® 





‘ These data are intended only as a selection guide 


should be 


preliminary Final selection 
made after consulting with coating formulator and after suitable testing. 
Data are bond supplied by Corp. 
Key: E-excellent, VGovery good, Go=good, F=fair, P 
> Dilute=10% 


© Cone 


based on Corvel fusion coating as Polymer 


poor 


entrated over 30% 


at nlimited (any color can be furnished); L=slightly limited (some difficulty in 


forming whites and pastels). Consult formulator for exact colors obtainable. 


© For materials only. All costs are relative to vinyl which is assumed to have a 


value of 1.00. Thus, epoxy materials cost 1.4 times as much as an equal weight 


of vinyl materials. 





COSTS 
SUBSTANTIAL SAVINGS are possible because of short 
cycle times. The total cycle time for a typical coated 
part (Fig. 5), is less than 20 minutes, as contrasted to 
as much as several hours in many conventional coating 
processes. Immediately after cooling, the parts can be 
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Fig. 5. Laminated 


stator, Cycle time 


for coating was less 
than 20 minutes. 


packaged, shipped or used. No additional drying, bak- 
ing, or setting time is needed. This is particularly im- 
portant where coated electrical parts are integrated into 
assembly lines. 

Obviously, it is not proper to compare cost without 
also comparing quality. General finishing industry 
standards set 5 mils as minimum for adequate protec- 
tion with organic coatings. In addition, a quality coat- 
ing must also provide a continuous film of uniform 
thickness over the entire part. The minimum thickness 
for a continuous coating varies with the process, The 
minimum thickness for a continuous fusion bond coat- 
ing is 5 mils; for plastisol, 10 mils; and for some solu- 
tion coatings, 0.1 mil. Organic finishes range from a 
thin single coat applied by a man with a paint brush to 
elaborate multicoat, multibake processes that may en- 
tail anywhere from 5 to 15 dipping and spraying opera- 
tions. 

Fluidized bed coatings are not directly competitive 
in cost with a single-coat solution finish. However, when 
two coats of solution finish are required, the fusion 
bond coatings are competitive, and they are generally 
more economical than three or more coats. 

For exceptionally close tolerance electrical work, fu- 





Table II. Costs of Fluidized Bed Coatings 





Vinyl, cents Epoxy, cents 


per part per part 
Degreasing and priming (5 minutes) 
Labor 
Material 
Coating 5 ane tala ‘% 
Material loss including rejects 
TOTALs 


based on typical electrical parts which would be coated by 


distinctly different.) A typical vinyl coated 


These cost figures are 


vinyl or epoxy. (Note: the two parts are 


part such as bus bars or metal stampings would have a coated area of approximately 
1 square foot. Epoxy coated parts such as rotors and stators would have an ap 
proximate coated area of % square foot. The labor rates are based on 1,000 parts 


per hour for vinyl coating and 2,000 parts per hour for epoxy coatings. Powder 


costs for both are based on 5,000-pound quantity prices. 





sion bond coatings can be machined, One electronics 
manufacturer is coating radar components with nylon 
and subsequently machining the nylon coating to vary- 
ing thicknesses. In this way, precise spacing can be ob- 
tained between moving parts. 

As with any new development, improvements in tech- 
niques, materials, and applications are being made con- 
stantly. New resins, as well as variations of the currently 
available materials, are being developed for use in the 
process. As these new coatings are developed, offering 
harder or softer surfaces, greater resilience, superior 
electrical properties, greater color variety, and so forth, 
the fluidized bed process will become an even more val- 
uable tool to the electrical engineer. 





Table Ill. Typical Cycle 
Vinyl 


ivddueiacnadEebeGeanauey $2: 
5 to 10 





Preheat temperature, degrees F. 

Preheat time, minutes 

Dipping time, seconds 

Postheat or curing time,* minutes 

Postheat or curing temperature, * 
degrees F. 





* Postheat cycle for vinyl is merely a surface-smoothing cycle. Epoxy must have a 


curing cycle during which it undergoes a chemical change. 








Magnetic Annular Shock Tube 


A 5-foot magnetic annular shock tube (MAST) has 
been developed by Avco-Everett Research Laboratory, 
Everett, Mass., for advanced magnetohydrodynamic 
(MHD) studies. The MAST will be used to investigate 
the basic principles of MHD—the interaction of a high- 
temperature highly ionized gas, or “plasma,” with a 
magnetic field. Emphasis will be on the behavior of 
the magnetic field in a plasma, the radiation emitted 
by the plasma, and the electrical conductivity of the 
plasma. 

The studies will also play an important role in the 
application of MHD to space flight and power genera- 
tion and many new areas of application. Earlier experi- 
ments in a 30-inch MAST showed the 
interplanetary shock waves, 


existence of 
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Dr. A. B. DuMont, Television Pioneer, 
Selected for Honorary Membership in AIEE 


DR. A. B. DUMONT, industrialist and 
television pioneer, has been named an 
honorary member of AIEE, the highest 
honor awarded by the Institute. 

A certificate of honorary membership 
will be presented to Dr. DuMont on June 
18 at the opening session of the AIEE 
Summer General Meeting at Cornell Uni- 
versity. 

Dr. DuMont who lives at Cedar Grove, 
N. J., began his electronics career of half 
a century when he built a wireless set 
in 1912. 

Dr. DuMont is the 48th eminent person 
io be made an honorary member of the 
Institute since it was organized in 1884. 
Others so honored include Norvin Green, 
first president of AIEE; Lord Kelvin, the 
father of 
Guglielmo Mar 


British scientist; Cyrus Field 
the transatlantic cable 
coni; Ferdinand Foch; Herbert Hoover; 
Thomas A. Edison; Elihu Thomson, one 
of the founders of General Electric Com- 
pany; Vannevar Bush, and Edwin H. Arm- 
strong, inventor of frequency-modulation 


radio. 


DuMont Laboratories Founded 


Dr. DuMont founded the Allen B. Du- 
Mont Laboratories, Inc., and was chair- 
man of the Board of Directors and general 
manager, prior to its merger with Fair- 
child Camera and Instrument Corpora- 
tion, Syosset, N. Y. He is now group gen 
eral manager of the Allen B. DuMont 
Laboratories Division of Fairchild. The 
Laboratories have been his life work since 
1931 

Dr. DuMont was born in Brooklyn, 
N. Y., on January 29, 1901, and built his 
first wireless receiver and transmitter when 
he was Il. At the age of 15, Dr. DuMont 
secured a wireless operator’s license, first 
class, and during his high school and col 
lege years he spent his summers on ocean 
vessels as a wireless operator. After grad 
Polytechnic In- 
sutute with a degree in electrical engi 


joined Westinghouse Lamp 


uation from Rensselaei 


neering, he 
Company One of the improvements Dr. 
DuMont instituted made it possible to 
test 5,000 tubes an hour. He is a recipient 
of the Westinghouse Achievement Award. 

He left Westinghouse to become pro 
duction vice-president of the DeForest 
Radio Company, where he was instru 
mental in the increase of radio tube pro- 
duction, and helped build the first tele- 
vision transmitters for the simultaneous 
broadcast of sight and sound. 

In 1931, Dr. DuMont left DeForest to 
begin independent development of ca 
thode-ray tubes for television. With an 
initial investment of $1,000, he set up a 
laboratory in the garage of his Upper 
Montclair, N. J., home where he con- 
structed and attempted to market a ca- 
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thode-ray oscilloscope on a commercial 
basis. After a long struggle to develop 
markets for the tubes and instruments, 
he sold an invention, “The Magic Eye,” 
to the Radio Corporation of America and 
with the proceeds bought and renovated 
an old factory in Passaic. In 1933, Dr. 
DuMont conceived an idea for locating 
objects by radio waves, but at the re- 
quest of the U. S. Army Signal Corps, a 
patent application was withdrawn for 
security reasons. Later, radar used _ this 
technique. 


Television Receivers Manufactured 


The company’s first all-electronic tele- 
vision receivers were manufactured in 
1937 and were sold to the public in 1938. 
At the same time, the company established 
an experimental television transmitter at 
its Passaic plant and began regular pro- 
gramming. 

World War II interrupted the market- 
ing of television receivers and the devel- 
opment of the industry, and DuMont, 
together with the entire electronic indus- 
try, played its part in providing the armed 
forces with the electronic instruments nec- 
essary for warfare. DuMont employees re- 
ceived the Army—Navy “E” for their per- 
formance in making cathode-ray 
and radar 
quantities. 

With the end of World War II, Du- 
Mont converted immediately to peace- 
time electronic production and was among 
the first American companies to put post- 
war television receivers on the market. 

The company participated extensively 
in the National Television Systems Com- 


tubes 


components in tremendous 


mittee, whose recommendations resulted 
in the establishment in 1941 of present 
standards for black-and-white television 
broadcasting and the establishment in 
1953 of present compatible color standards. 


A. B. DuMont 


Dr. DuMont is a Fellow of the Institute 
of Radio Engineers, the Society of Motion 
Picture and Television Engineers, and the 
Television Society of England. He was 
the first president of the Television 
Broadcaster’s Association and is vice-pres- 
ident of the Board of Trustees of Rens- 
selaer Polytechnic Institute. He has been 
awarded honorary doctorate degrees from 
Rensselaer, Brooklyn Polytechnic  Insti- 
tute, Fairleigh Tickinson University, New 
York University, and Montclair State Col- 
lege. 

Among his honors and awards are the 
American Television Broadcasters’ Associ- 
ation Award, the Marconi Memorial 
Medal of Achievement, the Gold Medal 
of the American Association for the Ad- 
vancement of Science, the American 
Schools and Colleges “Horatio Alger 
Award,” and the Boston Jubilee Award 
for Industrial Statesmanship. He was 
named Chevalier of the National Order 
of the French Legion of Honor and En- 
gineer of the Year, New Jersey Society 
of Professional Engineers. 

Dr. DuMont is a member of Sigma Xi, 
the American Rocket Society, Sigma Delta 
Chi, the Radio Pioneers, the Explorers 
Club, the Radio and Television Execu- 
tives Society, the Veteran Wireless Oper- 
ators Association, and the Society of Tele- 
vision Pioneers. 


Lamme Award To Be Presented 


for 1960 to Dr. J. G. Trump, MIT Professor 


THE Lamme Medal Committee, AIEE, 
has selected Dr. J. G. Trump (AM ‘31, 
M °48, F 59), High Voltage Research La- 
boratory, Massachusetts Institute of Tech- 
nology (MIT), for the 1960 Lamme Award. 
The presentation of the award will take 
place at the AIEE Summer General Meet- 
ing on June 19, 1961, in Ithaca, N. Y. 

The following citation will accompany 
the award: 


“For meritorious achievements in the 
design of particle accelerators and X- 
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ray generators; more specifically for 
invention and design related both to 
multielectrode acceleration tubes and 
to Van de Graaff generators; and also 
for exceptional contributions which 
led to applications in treatment of 
malignant disease.” 


Known for X-Ray Design 


A professor in the Department of Elec- 
trical Engineering at MIT, Dr. Trump 
is widely known for his design of high- 
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voltage X-ray and electron sources based 
on the principle of the original Van de 
Graaff electrostatic generator. These X-ray 
machines are extremely effective in medi- 
cal research and in the treatment of ma- 
lignant diseases. 

Dr. Trump is a native of New York 
City and received his bachelor’s degree 
in electrical engineering from the Poly- 
technic Institute of Brooklyn in 1929. He 
earned the M.A. degree at Columbia Uni- 
versity in 1931 and a doctorate in science 
from MIT in 1933. 

For a time, he worked with the Gen- 
eral Electric Company in the transformer 
design section, and he later became an 
instructor in electrical engineering at the 
Polytechnic Institute of Brooklyn. He was 
a research associate at the Institute during 
1933-36, was appointed assistant professor 
in 1936, was promoted to associate pro- 
fessor in 1941, and to full professor in 
1952. 

In his early years at MIT, Dr. Trump 
was engaged with Prof. R. J. Van de 
Graaff in the study of the voltage insu- 
lation properties of high vacuum and com- 
pressed gases, and in the application of 
the Van de Graaff electrostatic generator 
to the production of megavolt X rays for 
use in medicine. He designed one of the 
first million volt X-ray generators used 
in cancer therapy for the Collis P. Hunt- 
ington Memorial Hospital in Boston, 
Mass. This machine, first used clinically 
in the Spring of 1937, was followed in 
1940 by a more compact 1.25 million volt 
X-ray unit, which remained in use for 
radiation therapy at the Massachusetts 
General Hospital for the next 15 years. 


War Service Mentioned 


During World War II, Dr. Trump de- 
voted his entire attention to vital war 
projects. In 1940, he became technical 
aide to Dr. K. T. Compton, then _presi- 
dent of MIT and chairman of the radar 
division of the newly created National 
Defense Research Committee. In 1942, he 
was made the secretary of the Microwave 
Committee of the National Defense Re 
search Committee and later was appointed 
the director of the British branch of the 
Radiation Laboratory, where he served 
from February 1944 until the end of the 
European phase of the war. During this 
period, he was a member of General C. A. 
Spaatz’ Advisory Specialist Groun on Ra- 
dar. Then he served in MIT’s Radiation 
Laboratory as the assistant director in 
charge of Field Service. In 1947, the King 
of England bestowed His Maijesty’s Medal 
on Dr. Trump for his assistance to the 
U.S. Air Force and his co-overation with 
Britain in the field of radar. Di 
was awarded the 


Trump 
President's Certificate 
of Merit in 1948 for “outstanding services 
to his country.” 

In the postwar period, Dr. Trump and 
his associates resumed their studies of 
high-voltage phenomena, the acceleration 
of electrons to high energies, and the 
interaction of such radiations with living 
and nonliving matter. In co-operation with 
the medical staff of the Lahey Clinic in 
Boston, an investigation was begun in 
1949 on the use of 2 million volt X rays 
in the therapy of malignant disease. More 
recently, this group has studied the direct 
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J. G. Trump 


treatment of superficial lesions with high- 
energy electrons. This and other work has 
received the support of the Godfrey M. 
Hyams Trust, the National Institutes of 
Health, the Damon Runvon Memorial 
Fund, and the National Science Founda- 
tion. 


Contributed Important Papers 


Dr. Trump has contributed numerous 
important papers to the field of his spe- 
cial interests in electrical engineering and 
radiology. For many years, he has given 
an annual course in radiation physics, 
sponsored by the New England Roentgen 
Ray Society, to residents in radiology in 
the Boston region. He is a Fellow of the 
An erican Physical Society, Sigma Xi, and 
Tau Beta Pi; an associate member of the 
American Radium Society and the Ameri 
can Roentgen Ray Society, and a Fellow 
of the American Academy of Arts and 
Sciences. 

In 1946, Dr. Trump, with Dr. R. J. 
Van de Graaff and Dr. D. M. Robinson, 
organized the High Voltage Engineering 
Corporation of which he is the chairman 
of the board and technical director. He 
is also director of Machlett Laboratories, 
Inc., of Springdale, Conn., leading manu- 
facturers of X-ray and _ high-frequency 
power tubes. 





Annual Meeting 

The Annual Meeting of the 
AIEE will be held in Ithaca, N. Y., 
at 2:00 p.m., Monday, June 19, 
1961, during the Summer General 
Mecting 

At this meeting, the annual re- 
port of the Board of Directors and 
the reports of the Tellers Commit- 
tee on the ballots cast for the elec- 
tion of officers and for the proposed 
amendments to the AIEE Constitu- 
tion will be announced. A certificate 
of Honorary Membership in the 
Institute will be presented to Allen 
B. Du Mont (F 43). The Lamme 
Medal will be awarded to John G. 
Trump (AM ‘31, M ‘48, F '59). 

Such other business, if any, as 
may properly come before the An- 
nual Meeting may be considered. 


Signed N. S. HipsHMAN 
EXECUTIVE SECRETARY 
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G. W. Gruver 


Fortescue Fellowship 
Awarded to G. W. Gruver 


The Charles LeGeyt Fortescue Fellow- 
ship Committee of AIEE has awarded a 
Fellowship for graduate study in electri- 
cal engineering during the academic year 
1961-62 to G. W. Gruver. 

G. D. Lobingier of Westinghouse Elec- 
tric Corporation, East Pittsburgh, Pa., is 
chairman of the committee administering 
the award for the Institute. 

Born June 29, 1935, in Oklahoma City, 
Okla., Mr. Gruver received the B.S. degree 
in electrical engineering in 1961 from Ok- 
lahoma State University and is now work- 
ing towards the M.S. degree in electrical 
engineering at that university. 

A member of Eta Kappa Nu, for which 
he served as recording secretary and vice 
president, he received the society’s Out 
standing Sophemore Award for 1958-59. 
He has been elected to Who's Who at 
American Universities and Colleges and 
has received the Westinghouse Achieve- 
ment Award Scholarship for the academic 
year 1960-61. He is a member of Phi 
Kappa Phi, the Institute of Radio Engi- 
neers, and the U. 8S. Navy Reserve where 
he has instructed electronics for the last 
21% years 

The Fortescue Fellowshin was estab- 
ished in 1939 by the Westinghouse Elec 
tric and Manufacturing Company, now 
Westinghouse Electric Corporation, as a 
memorial to Charles LeGeyt Fortescue for 
his contributions to the electric power 
industry. 

Dr. Fortescue, who was graduated from 
Queens University, Kingston, Ont., Can- 
ada, as the university’s first electrical en 
gineer in 1898, received 185 patents on 
electrical inventions during his 38-year 
career with Westinghouse. 


Systems Engineer Cited 
for Outstanding Achievement 


J. W. Porter (AM °55), systems engineer 
BMEWS, Missile and Surface Radar Divi 
sion, Radio 
Moorestown, N. Jf., has been named 
recipient of the 1961 David Sarnoff Out 
standing Achievement Award in Engi 


Corporation of America, 


neering for development and implemen- 
tation of the means by which the Ballis 
tic Missile Early Warning 
(BMEWS) discriminates between missiles 
and other space objects. 


System 
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Technical Sessions + 
Committee Meetings 


> Summer 


Cornell’s High-pre- 
cision stereo-plotter, 


lonospheric research 
project, 


Westinghouse Trans- 
mitting Tube Section. 
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THIRTY-SEVEN technical sessions are being 
planned for the AIEE Summer General Meeting 
to be held June 18-23 at Cornell University, 
Ithaca, N.Y. The technical sessions are being 
organized by the technical committees in the six 
Divisions of the Technical Operations Depart- 
ment. 

In the Power and Science and Electronics Di- 
visions, the Power Generation and Nucleonics 
Committees are pooling their efforts in setting 
up two joint sessions. Other Power Division ses- 
sions are being organized on the subjects of 
Switchgear, Rotating Machinery, System Engi- 
neering, Transmission and Distribution, Insu- 
lated Conductors, Power System Communica- 
tions, Substations, and Transformers. 

In the Communication Division, a session on 
Radio Astronomy is being planned by the Radio 
Communication Systems Committee. This is one 
of the major projects at Cornell University. 
Other sessions in the Communication Division 
are planned by the Communication Theory and 
Wire Communication Systems Committees. 

The Feedback Control Systems Committee, in 
the Industry Division, is organizing three ses- 
sions. In addition to this we find in this Division 
sessions on General Industry Applications, In- 
dustrial and Commercial Power Systems, a joint 
session with this latter Committee and the Re- 
lays Committee from the Power Division, and 
three sessions sponsored by the Chemical In- 
dustry Committee. 

In the Science and Electronics Division, four 
of the most important sessions are being or 
ganized by the Solid State Devices Committee. 
Other important sessions in this Division are 
sponsored by the Electrical Insulation, Electrical 
Techniques in Medicine and Biology, Basic 
Sciences, Computing Devices, and Semiconductor 
Rectifiers Committees. 

The Instrumentation Division is well repre- 
sented; the following Committees are organ- 
izing sessions for this meeting: Indicating and 
Integrating Instruments, Telemetering, Record- 
ing and Controlling Instrumentation, and Spe- 
cial Instruments and Auxiliary Apparatus. 

Among those Committees that do not fall 
within the six technical Divisions of the Insti 
tute, we find sessions sponsored by the Research, 
Management, New ‘Technical Activities, and 
Education Committees. The latter Committee 
has secured seven papers in the technical field of 
rotating machines which has evolved into the 
broader field of electromechanical energy con- 
version. 


Housing Arrangements 


Confirmation of housing reservations can only 
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Inspection Trips 
+ Social Activities = 


General Meeting 


be assured if the advance registration card is 
received by June 7. 


Dormitories. Principal housing facilities for 
the Summer General Meeting are Cornell Uni- 
versity Dormitories. Private bath facilities are 
not available in the dormitories. Elevator serv- 
ice exists for 650 rooms. 

Dormitory rates are: 

Single Room $4.00 
Double Room (twin beds) 

Since University housing and dining facilities 
can not be as flexible as those of professional 
hotels, the Housing and Dining Committees 
urgently request all members who plan to attend 
to co-operate in supplying advance registration 
information. The order of preference for dormi- 
tory, motel, or hotel accommodations should be 
stated by number. Indicate willingness to share 
a double room. The University Housing Office 
discourages attendance of very young children 
since suitable facilities for their proper care 
are not available in the dormitories. 


Cornell Computing 
Center. 


Motels. There are approximately 200 rooms 
available in motels in the area. Motels will be 
assigned on a first-come first-served basis. Ap- 
proximate rates follow 


Single Room ..$ 7.00 and up 
Double Room .. . 8.00 and up 
[win Bedroom .......... 9.50 and up 
Family units eeeeeeees 15.00 and up 


(All facilities include bath) 


Hotels. A very limited number of hotel rooms 
are available in downtown Ithaca. The rates are: 
Single (with bath) .......$ 7.00 and up High-voltage cable 
Double (with bath) 10.00 and up research project. 


Inspection Trips 

A program of inspection trips follows: 

Monday, June 19 (10:00 a. m.) High-Voltage 
Cable Project. The Association of Edison Illumi- 
nating Companies and the Edison Electric In- 
stitute are sponsors of a research and test pro- 
gram at Cornell for the study and evaluation 
of specially designed, extra-high voltage under- 
ground power cables. Cable specimens, each of 
unique design, have been built by four cable 
manufacturers and installed at the recently dedi- 
cated test station at Cornell. No cost for trip. 

Tuesday, June 20 (8:00 a. m.) National Homes. 
The tour of the National Homes Plant at Horse- 
heads, N.Y., has been planned to encompass the 
major portion of the manufacturing operation 
so that all may see what goes into making a Na- 
tional Home. After completion of this portion of 
the guided tour, an inspection of five of their Master engraver at 
leading design homes will be made available. Ithaca Gun Co. 
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Tuesday, June 20 (1:30 p. m.) Cornell 
Ornithology Laboratory. The Cornell Or- 
nithology Laboratory at Sapsucker Woods 
is located two miles northeast of the 
Cornell Campus. This 150-acre woodland, 
with a 10-acre pond, is a refuge for many 
kinds of birds, ducks, geese, and herons. 
Both woodland trails and a comfortable 
glassed-in area within the laboratory are 
available for observation and study of 
these many species. There is no cost for 
this trip. 

Tuesday, June 20 (2:00 p. m.) Cornell 
Computing Center. The center recently 
installed a new data processing system 
in expanded quarters that provide 17 
offices for staff and departmental use and 
three air-conditioned humidity-controlled 
rooms to house the computer and _ asso- 
ciated equipment. The new system, known 
as the Burroughs 220, is comprised of 
card, paper tape, and magnetic tape han- 
diing equipment, and a data processor 
with a magnetic core memory. No charge 
will be made for this trip. 

Tuesday, June 20 (4:00 p. m.) High- 
Voltage Cable Project. This is a repeti- 
tion of a trip taken Monday at 10:00 a. m. 

Wednesday, June 21 (9:30 a. m.) Ithaca 
Gun Company. Any engineer will marvel 
at Ithaca Gun’s plant on a hillside ‘far 
above Cayuga’s waters.’ Visitors may view 
the master engraver who may take as 
much as 8 weeks to engrave and inlay a 
gun, and the 17-ton Rotary Forge, the 
only one in the 


American gun industry, 
which hot forges a gun barrel in a matter 
of seconds. There will be no cost for this 
trip 


Wednesday, June 21 (1:00 p. m.) Great 


Western Wineries. Founded near Ham- 


ONE of the principal modern plants exclusively manufacturing business 
machines and electronic computers, the Endicott, N. Y., plant of the 
International Business Machines Corporation (photo af left) will be 
toured on June 22 during the AIEE Summer General Meeting. Another 
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mondsport in the Finger Lakes section 
of New York in 1860 as the Pleasant Val- 
ley Wine Company, Great Western is 
Starting its second century of wine mak- 
ing in this country. The entire process of 
wine-making may be viewed in the cellars 
of Great Western. The highlight of the 
trip is generally considered to be the 
samples offered at the end of the tour. 
The approximate cost of this trip is $2.50. 

Wednesday, June 21 (1:30 p. m.) Gen- 
eral Electric Advanced Electronics Center. 
The first permanent tenant in the Cornell 
University Industry Research Park is the 
applied research and advanced engineer- 
ing arm of General Electric’s light mili- 
tary electronics department. The cente1 
is engaged in research and development 
work in electronic countermeasures, navi- 
gation techniques, air-launched missiles 
and missile guidance, airborne tracking 
and search radar, sonar, and in the de- 
velopment of other light military equip- 
ment necessary to support the tactical and 
strategic missions of the U.S. Department 
of Defense. Tours of the center's facilities 
and presentations and demonstrations of 
some of the latest developments in mili- 
tary electronics will be given. No charge 
will be made for this trip. 

Wednesday, June 21 (4:00 p. m.) High- 
Voltage Cable Project. This is a repeti- 
tion of a trip taken Monday at 10:00 a. m. 

Thursday, June 22 (8:30 a. m.) Inter- 
national Business Machines Corporation 
(IBM), Endicott, N. Y. The Endicott plant 
of IBM is the oldest, and at the same 
time, one of the principal modern plants 
exclusively manufacturing business ma- 
chines and electronic computers. The re- 
sults of modern research have created 
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a new product line composed of electron- 
ics, transistors, printed circuits and modu- 
lar concepts that were not in existence 
a decade ago. Of particular interest and 
a high point of the tour is the com- 
ponent assembly and test line of the mod- 
ular system of printed circuit cards. Later 
in the tour, the data-processing machines 
become a reality as the visitor sees the 
component units flow into the final as- 
sembly and test stations. Also to be seen 
is the manufacturing and assembly of the 
high speed electromagnetic printers used 
as output devices of data processing sys- 
tems. The approximate cost of the trip 
is $2. 

Thursday, June 22 (1:30 p. m.) Westing- 
house Tube Plant. The Elmira Plant, one 
of two in the Electron Tube Division, 
started operations in 1953. The visit will 
consist of a tour of the nonclassified man- 
ufacturing areas. Operations involving 
glass blowing, metal sealing to glass, parts 
making, assembly, exhaust and test of 
electron tubes may be observed. Exhibits 
of completed tubes will be stationed along 
the tour path. Citizenship is not required 
for this trip. No cameras will be allowed. 
Adults only will be admitted. The ap- 
proximate cost of this trip is $2. 

Thursday, June 22 (4:00 p. m.) High- 
Voltage Cable Project. This is a repeti- 
tion of a trip taken Monday at 10:00 a. m. 


Ladies Activities 


The ladies’ program of entertainment 
will include morning coffee hours, a ses- 
sion on creative flower arrangements, a 
card luncheon, an all-day trip to the 
Corning Glass Works, and trips each 


inspection tour will be made June 20 through the National Homes 
Plant at Horseheads, N. Y. (photo af right), This guided tour will en- 
kompass the major portion of the manufacturing operation, so that all 
may see what goes into making a National Home. 
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day to the Cornell Ornithology Labora- 
tory. 

Ladies headquarters will be at the Elm- 
hirst Room in Willard Straight Hall. 
The room may be used to meet your 
friends, plan the days, or for an informal 
game of cards. 

No special program has been planned 
for teen-agers, but there will be ample 
facilities for outdoor sports and for fam- 
ily picnicking. 

For parents of young children, a list 
of recommended “sitters” will be avail- 
able at headquarters for making indi- 
vidual arrangements. 

Adequate medical care for all will be 
provided, 

A tentative calendar of ladies’ special 
events follows: 


Sunday, June 18 


4:00 p.m. Informal Tea 


Monday, June 19 

9:00 a.m. Coffee Hour 

3:00 p.m. Tea and Exhibit of Art and 
Craft 

Wives of area engineers will be in charge. 
8:00 p.m. Ornithology Talk 


Dr. A. A. Allen, ornithologist and professor 
emeritus at Cornell University, will have a 
movie film to illustrate the photographic and 
sound recording techniques he has used to un- 
ravel some of the mysteries of bird behavior. 
No charge will be made for tickets. 


8:00 p.m. Informal Cabaret 


Tuesday, June 20 
9:00 a.m. Coffee Hour 


9:30 a.m. Picnic Trip 


Wednesday, June 21 
9:00 a.m. Coffee Hour 


10:30 a.m. Flower Creations 


Flower arrangements inspired by music and the 
dance will be demonstrated by a past and a fu- 
ture director of the Garden Clubs of New York 
State. 


12:30 p.m. Luncheon and Cards 
A charge of $3 will be made. 


Evening. Chicken Barbeque 
Tickets will be priced at about $2.25. 


8:00 p.m. Informal Cabaret 


Thursday, June 22 
8:00 a.m. Coffee Hour 


8:00 a.m. Trip to Corning Glass Center 


This will include a lecture on the history of 
glass, tours of the museum, a film “Glass and 
You,”’ luncheon at a cost of $2.50 per person, 
and a tour of the Science Hall and the Steuben 
Factory. Souvenirs, favors, and door prizes will 
be presented at the luncheon. The bus trip 
will cost $2. This trip will be limited to 150 
guests. 


8:00 p.m. Informal Cabaret 


Friday, June 23 
9:00 a.m. Coffee Hour 


Sports 


Cornell University has numerous ath- 
letic facilities that will be opened for 
members, guests, and their families. A 
listing of the sports programs is presented 
as follows: 

Golf. A special tournament has been ar- 
ranged for both men and women guests 


‘on the Cornell University 18-hole cham- 


pionship course. This course is open to all 





Tentative Schedule of Events 


June 18, Sunday 


Registration Begins, 2:30 p.m. 
Informal Tea, 4:00 to 6:00 p.m. 


June 19, Monday 


Ladies Coffee Hour, 9:00 to 10:30 
a.m. 

Technical Sessions, 10:00 a.m. 

High-Voltage Cable Project Trip, 
10:00 a.m. to 12:00 noon 

Annual Meeting, 2:00 p.m. 

Ladies Tea, Arts and Craft Exhibit, 
3:00 to 5:00 p.m. 

Ornithology Lecture, 8:00 p.m. 

Informal Cabaret, 8:00 to 12:00 p.m. 


June 20, Tuesday 


National Homes and Corning Ap- 
paratus Trip, 8:00 a.m. to 1:00 
_m. 

Technical Sessions, 9:00 a.m. 

Ladies Coffee Hour, 9:00 to 10:30 
a.m. 

Ladies Enfield Trip, 9:45 a.m. to 
3:00 p.m 

Ladies Auxiliary Meeting, 10730 a.m. 

Corning Glass Center Trip, 1:00 to 
6:00 p.m. 

Ornithology Lab Trip, 1:30 p.m 

Cornell Computing Center, 2:00 p.m. 

Technical Sessions, 2:00 p.m. 

High-Voltage Cable Project, 4:00 to 
5:00 p.m. 

Informal Cabaret, 8:00 to 12:00 p.m. 


June 21, Wednesday 


Technical Sessions, 9:00 a.m. 

Ladies Coffee Hour, 9:00 to 10:30 
a.m. 

Ithaca Gun Trip, 9:30 to 11:00 a.m 

Creative Flower Arrangements, 10:30 


a.m. 

Ladies Card Luncheon, 12:30 to 4:00 
p-m. 

Great Western Wineries Trip, 1:00 
to 6:00 p.m. 

General Electric Trip, 1:30 p.m. and 
3:00 p.m. 

Ornithology Lab Trip, 1:30 p.m. 
and 2:30 p.m. 

Technical Sessions, 2:00 p.m. 

High-Voltage Cable Project Trip, 
4:00 p.m. to 5:00 p.m. 

Chicken Barbecue, 6:00 to 8:00 p.m 

Informal Cabaret, 8:00 to 12:00 p.m. 


June 22, Thursday 


Ladies Coffee Hour, 8:00 to 10:30 
a.m. 

IBM Trip, 8:30 a.m. to 1:00 p.m. 

Ladies Corning Glass Center Trip, 
8:30 a.m. to 6:00 p.m 

Technical Sessions, 9:00 a.m 

Westinghouse Trip, 1:30 p.m. to 
5:30 p.m. 

Ornithology Lab Trip, 1:30 pm. 
and 2:30 p.m. 

Technical Sessions, 2:00 p.m 

Cornell Computing Center 2:00 
p-m. 

High-Voltage Cable Project Trip, 
4:00 to 5:00 p.m. 





‘ , » Z , > 2:00 
Ladies will travel by bus to Enfield Glen and Informal Cabaret, 8:00 to 12 pm. 


Robert E. Treman State Park. A box lunch, 
each $1.50, will be held in historic Old Mill. June 23, Friday 

The program also calls for short walks, a Technical Sessions, 9:00 a.m 

3-mile hike to lower falls, and swimming. Ladies Coffee Hour, 9:00 to 10:30 
a.m. 


10:30 a.m. Ladies Auxiliary Meeting Technical Sessions, 2:00 p.m. 





8:00 p.m. Informal Cabaret 
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Summer Meeting guests. Green fees are 
$1.50 on weekdays and $2.00 on Saturday 
and Sunday 

Tennis. Numerous tennis courts of both 
clay and hard-surface construction are lo- 
cated throughout the Cornell campus. 
Many courts are within a short distance 
of the convention housing facilities. The 
courts are available at no charge on a 
first-come, first-served basis 

Swimming. Indoor swimming is avail- 
able at Teagle Hall. A fee of 50¢ will be 
charged for use of lockers and towels 
Outdoor swimming is available at Beebe 
Lake. Admission is 20¢ 

Miscellaneous. A game room is located 
in Willard Straight Hall. Billiard and 
table tennis facilities are available at no 
cost. Many other facilities such as fishing, 
golfing, bowling, swimming, and wate 
sports are available in the Ithaca area fot 
convention guests and their families. 


Transportation to Ithaca 


Via Air. Mohawk Airlines provides trans- 
portation from the principal cities of New 
York Boston Rochester, Cleveland, Detroit, 
and Pittsburgh. Pittsburgh service will begin 
approximately April 15, 


Vie Railroad. Since Ithaca has no railroad 
service, those traveling by rail may make bus 
connections to Ithaca in Syracuse, Bingham 
ton, or Owego. Syracuse is served by the New 
York Central Railroad, with Greyhound Bus 
connections to Ithaca, and both the Erie Rail 
road and the Delaware Lackawanna, and 
Western Railroad — serve Binghamton and 
Owego with connections to Ithaca by way oi 
the Trailways Bus Line 

Via Bus. The Greyhound Bus Lines provide 
transportation to Ithaca from the principal 
cities of New York, Buffalo, and Boston 

Via Automobile. Routes for those traveling 
by automobile are recommended as follows 

From the West: New York State Thruway 
to the Geneva Interchange (No. 42) and N.Y. 
State 96 to Ithaca 

From the East: New York State Thruway to 
the Canastota Interchange (No. 34) and N.Y. 
State 5 to Chittenango, N.Y., State 18 to Caze- 
novia, U.S. 20 to U.S. 11, U.S. 11 to Cortland, 
N.Y., State 13 to Ithaca 

From the South: U.S. 220 north to Waverly 
N.Y and N.Y. State 34 to Ithaca or N.Y 
State 17 northwest to Owego and N.Y. State 
96 to Ithaca 


Registration 

Upon arrival, members should register 
at the registration desk located in the 
Memorial Room of Willard Straight Hall 
The desk will be open at 2:30 p.m. on 
Sunday and at 8:30 a.m. on Monday 
through Friday. A housing desk, also in 
the Memorial Room, will remain open 
until 10 p.m. every day. 

Registration will be much simpler and 
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ing will be: AIEE Headquarters, Willard 
Straight Hall, Cornell University, Ithaca, 
N.Y. 


Committee Named 


The 1961 Summer General Meeting 

Committee includes the following: W. H. 

Erickson, general chairman; C. J. Fitch, 

vice-chairman; R. E. Osborn, treasurer; 

J. P. Peterson, Finance Committee chair- 

man; M. G. Malti, Program Committee 

quicker if those attending return their chairman; S. Linke, Housing Committee 
advance registration cards. In addition, chairman; N. M. Vrana, Special Events 
the information on these cards can be of Committee chairman; C. L. Cottrell, Prop- 
assistance to the local committee in plan- erties Committee chairman; H. G. Smith, 
ning the various inspection trips and so- Dining Committee chairman; D. Purdy, 
cial activities. Publicity Committee chairman; N. H. Bry- 
rhe registration fees, which are payable ant, Registration Committee chairman; 
on arrival, are $6 for members, $10 for J. L. Rosson, Sports Committee chairman; 
nonmembers, and $2 for ladies. Student P. D. Ankrum, Transportation Committee 
members are not charged a_ registration chairman; Mrs. M. G. Malti and Mrs. 
fee. C. L. Cottrell, Ladies Committee co-chair- 


The mail address for the Summer Meet- men. 





John T, Tyner 


ATTENDING the March 1 meeting of the newly formed Fox Valley Subsection, AIEE, were: 
(seated, left to right) G. W. Austin, Subsection chairman, and R. A. Otto, semiconductor sales 
engineer of Westinghouse Electric Company, speaker for the evening program; (standing, left 
to right) D. W. Russell, arrangements chairman; J. R. Lies, membership chairman; W. G. Quist, 
secretary; W. T. Larner, Chicago Section chairman; E. G. Enabnit, Jr., publicity chairman, and 
A. H. Pittaway, program chairman. The meeting was held at the Toll Gate Inn in North 
Aurora, Ill. 
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Joint Rural Electrification and 
Appliance Conference* 
Kentucky Hotel 

Louisville, Ky. 

May 1-3, 1961 


AIEE-IRE-EIA-WCEMA Electronic 
Components Conference* 

Jack Tar Hotel 

San Francisco, Calif. 

May 2-4, 1961 

Spring Textile Conference* 

Heart of Atlanta Motel 

Atlanta, Ga. 

May 4-5, 1961 


AIEE-IRE-U of Ill. Midwest Sym- 
posium on Circuit Theory* 
University of Illinois 

Urbana, Ill 

May 8-9, 1961 


AIEE-IRE-ACM Western Joint 
Computer Conference* 
Ambassador Hotel 

Los Angeles, Calif. 

May 9-11, 1961 


Packaging Industry Conference* 
New Orleans House 
Swampscott, Mass. 

May 15-16, 1961 


North Eastern District Meeting* 
Statler Hotel 

Hartford, Conn. 

May 17-19, 1961 


AIEE-IRE Globe-Communication V 
Conference** 

Sherman Hotel 

Chicago, Ill. 

May 22-24, 1961 


ATEE-IRE-ISA-IAS-ARS National 
Telemetering Conference** 
Sheraton Towers 

Chicago, Tl. 

May 22-24, 1961 


Induction Motor—Computer 
Conference** 

Engineers Club of Dayton 
Dayton, Ohio 

May 23, 1961 

Railroad Computer and Automation 
Conference* 

Engineering Societies Building 
and Pick-Carter Hotel 
Cleveland, Ohio 

June 6-7, 1961 


Summer General Meeting* 
Cornell University 

Ithaca, N. ¥ 

June 18-23, 1961 


Pulp and Paper Conference* 
University of Western Michigan 
Kalamazoo, Mich. 

June 21-23, 1961 


Aero-Space Transportation 
Conference* 

Benjamin Franklin Hotel 
Philadelphia, Pa. 

June 26-30, 1961 


AIEE 


NOTICE TO AUTHORS 


Strict compliance with the ‘‘Au- 
thor’s Guide" will save you 
time, delays, and unnecessary 
correspondence. For a_ copy, 
write to E. C. Day, 33 West 
39 St., New York 18, N.Y. 








ATEE-AIChE-ASME-IRE-ISA Joint 
Automatic Control Conference* 
University of Colorado 

Boulder, Colo 

June 28-30, 1961 


JECM&B-IFME International 
Conference on Medical Electronics 
Waldorf-Astoria Hotel 

New York, N. Y. 

July 16-21, 1961 

(Final date for +TP—closed, 
Syn.—May 4, CPMs—May 15) 


tcP 


+ 


Pacific General Meeting 

Hotel Utah 

Salt Lake Citv, Utah 

August 23-25, 1961 

(Final date for +TP—May 25, +CP 
Syn.—June 5, CPMs—June 19) 


ATEE-IRE-ISA Joint Nuclear Instru- 
mentation Conference 

North Carolina State College 
Raleigh, N. C 

September 6-8, 1961 

(Final date for +TP—June 8, tCP 
Syn.—June 23, CPMs—July 3) 


ATEE-ASME Engineering Manage- 
ment Conference 

Hotel Roosevelt 

New York, N. Y. 

September 14-15, 1961 

(Final date for +TP—June 16, tCP 
Syn.—June 30, CPMs—July 11) 


Petroleum Industry Conference 
Jung Hotel 

New Orleans, La. 

September 17-20, 1961 

(Final date for +TP—June 19, {CP 
Syn.—July 5, CPMs—July 14) 


ATEE-IRE Industrial Electronics 
Conference 

Bradford Hotel 

Boston, Mass. 

September 20-21, 1961 

(Final date for +TP—June 22, t¢ 
Syn.—July 7, CPMs—July 17) 


AIEE-ASME National Power 
Conference 

St. Francis Hotel 

San Francisco, Calif. 
September 24-27, 1961 

(Final date for +TP—June 26, t¢ 
Syn.—July 11, CPMs—July 21) 


Future Meetings 


ATEE-IRE-EIA-SMPTE National 
Electronics Conference 

Sherman Hotel 

Chicago, Il. 

October 9-11, 1961 

(Final date for +TP—July 11, 
Syn.—July 26, CPMs—Aug. 4) 


Fall General Meeting 
Statler-Hilton Hotel 

Detroit, Mich. 

October 15-20, 1961 

(Final date for +TP—June 14, 
Syn.—July 27, CPMs—Aug. 11) 


AIEE-IRE-ACM Eastern Joint 
Computer Conference 
Sheraton-Park Hotel 
Washington, D. C. 

December 10-14, 1961 

(Final date for +TP—Sept. 11, 
Syn —Sept 26, CPMs—Oct. 6) 


Winter General Meeting 
Hotel Statler 

New York, N. Y. 

January 28-February 2, 1962 
(Final date for +TP—Oct. 30, t 
Syn.—Nov. 9, CPMs—Nov. 24) 


South Central District Meeting 
Hotel Peabody 

Memphis, Tenn. 

April 4-6, 1962 

(Final date for +TP—Jan. 4, DPMs 


—Jan. 29) 


Great Lakes District Meeting 
Hotel Van Orman 

Fort Wayne, Ind 

April 18-20, 1962 

(Final date for +TP—Jan. 18, DPMs 
—Feb. 9) 


South West District Meeting 
Hotel Chase 

St. Louis, Mo 

April 30-May 2, 1962 

(Final date for +TP—Jan. 30, DPMs 


—Feb. 23) 


Middle Eastern District Meeting 
Hotel DuPont 

Wilmington, Del. 

May 7-9, 1962 

(Final date for +TP—Feb. 6, DPMs 
—Mar. 2) 


North Eastern District Meeting 
Hotel Statler 

Boston, Mass. 

May 9-11, 1962 

(Final date for +T7P—Feb. 8, DPMs 
—Mar. 5) 


*Final date for submitting papers— 
closed 
**Planned to coincide 


+TP—Transactions Paper 

tCP Syn.—Conference Synopsis 
CPMs—Conference Manuscript 
DPMs—District Manuscript 

(District Paper Synopses should be di- 
rected to the District Meeting Com- 
mittee) 
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Digital Computers 
in Motor Analysis Is Topic 


Digital Computers in Motor Analysis is 
the subject for the Induction Motor- 
Computer Conference, to be held May 23 
in Dayton, Ohio 

Papers will discuss the design methods 
and procedures used by several motor 
manufacturers to predict by digital com 
puters the performance characteristics of 
a specific 1/3-hp induction motor. The 
predictions then are checked against the 
actual results obtained from testing a 
motor built for the study. 

All activities, including registration, 
lunch, and programs, will be held at the 
Dayton Engineers’ Club, not the Biltmore 
Hotel as originally announced. However, 
room accommodations will be available at 
the Dayton Biltmore Hotel 

Advance registration will be held Mon- 
day, May 22, at 7:00 p.m. 


The tentative program follows: 
Tuesday, May 23 


8:30 a.m. Registration 


9:30 a.m. Welcome 
C. E. Huggins, Delco Products, Dayton Sec- 
tion chairman 


9:45 a.m. Morning Session 
Introduction: R. W. Leland, Delco Products 
Monitor: L. C. Schaefer, Century Elec. Co 


The Design of Single-Phase Induction Motors 
Usiug a Digital Computer. L. W. Buchanan, 
1. F. Winters, Westinghouse Elec Corp. 


Single-Phase Motor Design Analysis by Digital 
Computer. Jay Vogelsong, Cyril Veinott, Re- 
liance Elec. Mfg. Co 


4 Computer Procedure for Single-Phase In- 
duction Motor Calculation and Design. K. F. 
Waldschmidt, A. O. Smith Corp 


Computation of AITEE Sample Motor. F. W. 
Suhr, General Elec. Co. 


12:00 noon Lunch 





1:30 p.m. Afternoon Session 


Introduction: R. W. Leland, Delco Products 
Monitor: P. H. Trickey, Wright Machinery 
Co. 

Motor Design Calculations Using the IBM 650. 
D. E. Benedict, Delco Products 


Capacitor Start Induction Motor Design and 
Analysis by Computer. A, E. Hartman, Rob- 
bins & Myers 


Summary Report of Calculations vs. Tests. 
George Mueller, Robbins & Myers 
Discussion 

The conference chairman is R. W. Le- 
land; conference secretary, B. J. Pleiss, and 
conference treasurer, Rufus Hawk, all of 
General Motors Corporation. A. E. Hart- 
man, Robbins & Myers, Inc., is in charge of 
the technical program; J. M. Rogers, Delco 
Products, in charge of arrangements, and 
Russ Shoup, Insulation Manufacturers 
Corporation, in charge of publicity. Ad- 
visors to the conference are William 
Dynes, WPAFB, and I. M. Levy, Delco 
Products. 


Progress of Institute Technical Groups Program 


AIEE MEMBERS received their first pub 
lished information about Institute Tech 
nical Groups by mail and through Elec- 
trical Engineering in January. Within 2 
months, word had been received from 
1,225 members indicating interest in the 
formation of one or more ITG's. Infor 
mation deduced from these responses is 
believed to be based on a valid sampling 
of the entire membership, since the pat 
tern did not change as more responses 
were received 

To satisfy inquiries about the specific 
distribution of ITG interests disclosed, 
and to enable Technical Committee per 
sonnel to compare relative interests with 
those revealed by the all-member ques 
tionnaire of 1960, a tabulation by Tech 
nical Committees and Divisions is in 
cluded in this article. The total of ITG 


1 would like to be a member of an ITG sponsored by the Committee on 


elections exceeds the number of members 
replying because of multiple elections. 
Two members expressed a wish to join 
all Groups that might be founded; they 
were omitted in the table. 

For those members who may not have 
sent in post cards or coupons but who 
now wish to do so, a tear-out coupon will 
be found in this article, to be mailed to 
AIEE Headquarters, 33 W. 39th St., New 
York 18, N. Y. 

From the tabulation it is evident that 
several Technical Committees already 
have large enough numbers of elections 
(50 or more, but less than 300) so that 
a tentative ITG associated with each is 
virtually “in existence.”” However, addi- 
tional initiative is required, as outlined 
below, before the first tentative ITG will 
actually have been formed. Elections by 





(For names, see accompanying tabular list of Committees.) 


propose an ITG to be called————_—___— 








to cover technical matters as follows: 
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other interested members who have not 
yet been heard from can easily bring the 
number of elections up to the threshold 
figure of 300 required before the subse- 
quent establishment of a permanent [TG 
and the sending out of bills for mem 
bership dues. 

[There may be some in the Institute 
who find that the unaided rate of growth 
so far in the number of elections in an 
area of particular interest is unsatisfac- 
torily slow. For these members Chairman 
P. K. McElroy of the ITG Coordinating 
Committee offers suggestions about ways 
in which the securing of the minimura 
of 300 elections may be speeded up: 


1. Any Technical Committee Chairman, 
or members of the Committee itself, may 
take the initiative to develop interest. 
Many avenues are open. Members of the 
Technical Committee and its Subcommit- 
tees are likely candidates, for they have 
already evidenced their interest in the 
field by working in it. Direct solicitation 
of members whose names were developed 
by the interest questionnaire may be un 
dertaken with the help of Headquarters. 

2. Interest areas in which Special Tech- 
nical Conferences have been held are 
“naturals” for development. A number of 
people from past and present committees 
have shown active interest; and the mail- 
ing lists carefully developed for Special 
Technical Conference purposes represent 
a selected clientele ready-made for ITG 
cultivation. 

3. A Section might decide that it would 
like to take the initiative in getting 
an Institute-wide ITG established. It is 
easiest to conceive of this in the case 
of a Section in a city which is a center 
for a particular segment of industry, 
or which contains a group of industries 
bound together by a common technical 
area of interest. 

4. A most significant suggestion is that 
some really enthusiastic member who is 
not even on a Technical Committee act 
as a spark plug. This is the way in which 
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similar groups have been founded in 
other technical societies. 


Mr. McElroy states that in future ITG 
organizing there will be found “no real 
substitute for enthusiasm, not even a po- 
sition of authority. If we really believe 
that in democratic causes each man’s vote 
is important, how much more important 
is his voice when it is raised to further 
a cause?” 

Among the ITG responses, which came 
in on cards, tear-outs, and in letters, were 
brickbats as well as bouquets, all of them 
thoughtfully and constructively conceived 
and helpfully offered. The ITG Coordi- 
nating Committee is considering them all. 

One repeated comment was that the 
formation of ITG’s represents wasteful 
competition with the Institute of Radio 
Engineers (IRE) Professional Groups, and 
could even undermine present efforts to- 


ward AIEE-IRE co-operation. This was a 
point to which members of the ITG Co- 
ordinating Committee gave careful and 
sympathetic attention before launching 
the ITG program. They found that the 
objection oversimplifies the real situation. 
ITG’s in the power and industrial areas 
of the AIEE structure, for instance, would 
not duplicate groups in any other socie- 
ties. Furthermore, some Sections for many 
years have had Technical Discussion 
Groups and co-operative lecture courses 
with IRE in what could be called “com- 
petitive” areas. 

It is not too much to hope that the 
ITG system would enhance rather than 
avoid co-operation with IRE in areas of 
Special Technical Conferences, or sympo- 
siums, where there is common interest. 
Almost universally, meetings are operated 
jointly by AIEE and IRE groups on a 
given subject, such as Computers (EJCC), 


Measurements (Boulder), Reliability and 
Quality Control, and Telemetering. Such 
co-operation is more difficult for AIEE 
when one of its Technical Committees has 
to match, in the extent of its co-opera- 
tion, one of IRE’s organized Professional 
Groups. One could envisage the ITG sys- 
tem as being a forward step toward better 
relations between AIEE and IRE—a mat- 
ter of policy now dictated by their respec 
tive Boards of Directors. 

Thus is the ITG program deliberately 
going forward. The ITG Coordinating 
Committee (of the Technical Operations 
Department) is grateful for the thought- 
ful reactions so far received from numer- 
ous members and will welcome further 
suggestions and criticisms from them or 
others. The charge to the Committee is 
to give the members what they wish, 
within limits only of reason. Members 
should make their will known. 





AIEE Members’ Technical Committee Preferences 
Expressed in 1960 Survey of Primary and Secondary Interest 


and Institute Technical Groups 





ITG 


Returns 


Secondary 
Interest 


Primary 
Interest 





Communication Division 
Broadcasting 
Communication 

tems ; 

Communication Theor 
Data Communication a aed 
Radio Communication Systems 
Space Communication Systems 
Telegraph Systems Pee 
Wire Communication Systems 
All Committees 


Subtotal 


General Applications Division 
Aero-Space Transportation 
Domestic & Commercial Appli- 

cations 
Land Transportation 
Marine Transportation 
Production & Application 
Light ‘ 
All Committees 
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6 Industry Division 

Chemical Industry 

Electric Heating 

Electric Welding 

Feedback Control Systems 

General Industry Applications 

Industrial & Commercial Power 
Systems ~ 

Industrial Control gee PR 

Industrial Power Rectifiers ... 

Machine Tools Industry 

Metal Industrv 

Mining Industry 

Petroleum Industry 

Rubber & Plastic Industries 

Textile Industry 

All Committees 
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Subtotal 


Instrumentation Division 
Aero-Space Instrumentation 
Electronic & High-Frequency 
Instruments ....... 
Fundamental Electrical Stand- 
ards . , She ae a al 
Indicating & Integrating In- 
struments Pa fe 23 
Nuclear Instrumentation Br 12 


Secondary 
Interest 


Primary 
Interest 





Recording & Controlling Instru- 


135 5 mentation 


557 813 


Special Instruments & Auxiliary 


1,115 Apparatus 
695 - Telemetering 


443 g All Committees 


934 
170 
917 3 Power Division 


479 
196 434 
23 24 


Subtotal ... 35 2,756 


101 . Insulated Conductors ......... . 802 


ones ee 5- Power Generation 
8,510 956 5-3 Power System 
Protective Devices 


‘ae Relays 
ee Substations 
os Switchgear 
283 Transformers 


330 5- All 
4 


2,915 


System Engineeri 


2,527 


Communications 5 487 


687 
600 


Rotating Machinery : 1,864 


1,396 
956 


Ran tae 2.11) 


1,140 


Transmission & Distribution .. 3,129 
Committees 


234 


Subtotal 15,933 


Science & Electronics Division 


. Basic Sciences 
516 199 - Computing Devices 


340 353 


129 89 5% Electrical Insulation 


1,507 113 
668 998 4 
1,66 993 Electronics 
1,440 360 
1,821 989 
240 182 


Nucleonics 


Semiconductor 


Electrical Techniques in Medi- 
cine & Biology 


Magnetic Amplifiers 


Rectifiers 


Solid State Devices 


334 315 
153 102 
391 219 
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m3 53 09 03 07 99 3 4) 
CSeuddhOrR 


Research 
Safety 
Standards 


Education 
Management 
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$26 
217 


All Committees 


Other Committees 
New Technical Activities 


Applied Automatic Techniques 
Man-Machine Integration 
Nuclear Congress & Nucleonics 


Subtotal ... 


Grand Total 2,298 
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Column 1, ITG Returns, includes one tally for each committee named 
or included in a sphere of ITG interest. Columns 2 and 3 showing pri- 
mary and secondary technical committee interests of members (1) Include 
all AIEE members in the United States, Mexico, and Canada (returning 


their reply card from survey); (2) Exclude AIEE members in all other 


foreign countries because these members were not surveyed (except per- 
haps a very few new members from these areas who, in their application 
blanks, were requested to give this data); (3) Exclude all members in 
arrears as of February 1, 1961 
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Subcommittees Schedule Conference 


on Domestic Appliances — Rural Electrification 


A JOINT CONFERENCE of the Domes- 
tic Appliances and Rural Electrification 
Subcommittees of AIEE will be held May 
1-3 at the Kentucky Hotel, Louisville, Ky. 

The conference will open Monday 
morning, May 1, with a joint program, 
and the two groups will continue to be 
together at mealtimes. However, separate 
technical sessions on Rural Electrification 
and Domestic Appliances will be held con- 
currently beginning Monday afternoon. 

W. H. Dennler, general manager of the 
General Electric (GE) Major Appliance 
Division will address the conference after 
lunch Monday. W. C. Russell, vice-presi- 
dent of Louisville Gas and Electric Com- 
pany, will welconfe participants to Louis- 
ville. 

Papers at technical sessions for persons 
interested in rural electrification will re- 
late to power requirements of present 
equipment, trends in agriculture and 
growing needs for electric power in rural 
areas. Subjects covered in domestic appli- 
ance sessions will range from “A Method 
of Calculating Thermal Electricity Re- 
quirements” to Appliance 
Noise Control 

Inspection trips will include a visit to 
General Electric’s Appliance Park, a 1,000- 
acre facility employing 10,000 persons in 
the manufacture of all GE major appli- 
ances. 

The tentative conference program fol- 


“Facets of 


lows: 


Monday, May I 


9:30 a.m. Joint Technical Session 


Rural Electrification—H. T. Smith, chairman; 
Domestic Appliances—W. F. Kindt, chairman 


12:00 noon. Joint Luncheon 


Presiding: H. N. McGinnes, chairman, Louis- 
ville Section AIEE 


Welcome to Louisville W. Russell, vice- 
president, Louisville Gas & Elec. Co. 


Opening Address. W. H. Dennler, general 
manager, General Elec. Co., Major Appliance 
Division 


2:00 p.m. Rural Electrification Session 
2:00 p.m. Domestic Appliance Session 


6:30 p.m. Cocktails and Buffet Dinner 


W. H. Dennler 


Tuesday, May 2 

8:00 a.m. Registration 

9:00 a.m. Rural Electrification Session 
9:00 a.m. Domestic Appliance Session 
9:00 a.m. Ladies Tour to General Electric 
12:00 noon. Luncheon 


Committee activities. B. F. Parr, chairman, 
Domestic and Commercial Applications Com- 
mittee 


1:30 p.m. Joint Inspection Trips 


6:30 p.m. Cocktails and Buffet Dinner 


Wednesday, May 3 
8:00 a.m. Registration 
9:00 a.m. Rural Electrification Session 


12:00 noon. Informal Luncheon 


A registration desk at the Kentucky 
Hotel will be open Sunday evening, April 
30, at 6:00 p.m. R. L. Royer, Louisville 
Gas and Electric Company, P. O. Box 354, 
Louisville, Ky., is registration chairman. 

The conference will be sponsored by the 
AIEE Domestic and Commercial Applica- 
tions Committee, B. F. Parr, chairman. 
Chairmen of the subcommittees are W. F. 
Kindt, General Electric, Domestic Appli- 
ances, and H. T. Smith, Kentucky Rural 
Electric Co-operative Corporation, Rural 
Electrification. H. N. McGinnes, Louis- 
ville Gas and Electric Co., is chairman of 
the Louisville Section, AIEE, host to the 
conference. 

A tentative list of the Domestic Appli- 
ances technical papers to be presented 
follows: 

Thermostatic Bimetals. C. 
Chace Co. 


Cable Heaters. C. H. Witsken, Welcraft Prod- 
ucts. 


Zeigler, W. M. 


Leakage Currents in Appliance Heaters. A. F. 
Boice, General Elec. Industrial Heating Dept. 


Double Insulation. D. C. 
Co. 


Krammes, Hoover 


The Decomposition of Chlorine Bleach in 
Washing. L. Loeb, General Elec. Major Ap- 
pliance Division 


Improving Moisture and Water Resistance 
Compressor Motor Feed through Terminals. 
G. B. Helmen, J. B. Kelley, Westinghouse 
Elec. Corp. 


Component Reliability. R. L. Heckman, Gen- 
eral Elec. Appliance Controls Dept. 


Heat Pump De-Icing Control. T. I. Syfert, 
Ranco. 


Thermal Electrical—A Method of Calculatin 
Thermal Electricity Requirements. J. A. 
Pietsch, General Elec. Major Appliance Divie 
sion 


240 Volt to Ground—Residential Utilization. 
R. F. Lawrence, Westinghouse Elec. Corp. 


Temperature Correlation between Customer 
and Supplier for Disc Thermostats. E. C. Bal- 
lard, Texas Instruments 


Residential Utilization Voltages. H. E. Camp- 
bell, General Elec., Schenectady 

Accoustical Testing of Mufflers for Refrigera- 
tion Systems. J. L. Martin, Whirlpool Corp. 
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Facets of Appliance Noise Control. J. L. Mar- 
tin, A. F. Martz, Whirlpool Corp. 


Studies on Slime Formation in a Cascade Type 
Humidifier, N. G. Roth, Whirlpool Corp. 


Factors Affecting the Design of Reliable Elec- 
trical Contacts. M. Oliver, AMP 


2nd Symposium Held 
on Magnetohydrodynamics 


How plasma reacts in the presence of a 
magnetic field was the subject of the 2nd 
Symposium on Engineering Aspects of 
Magnetohydrodynamics, held March 9-10 
at the University of Pennsylvania in Phila- 
delphia, Pa. 

The engineering aspects of the subject 
—that is, how this phenomenon can _ be 
used—were of special interest during the 
symposium, 

A plasma, in this sense, is that condition 
of a material during which it cannot be 
regarded as being in the solid, liquid, 
or gas categories. It is sometimes called “the 
fourth state of matter.” This dissociated, 
or ionized, state of a material occurs in 
nuclear reactions, in outer space where 
plasma is the substance of the stars, or in 
other ultrahigh temperature activities. 

Ihe sessions were devoted to “communi- 
cations and diagnostics” (transmitting and 
receiving energy through and_ from 
plasmas), “flight applications” (propelling 
or controlling vehicles in space or in the 
atmosphere), “fusion” (extracting energy 
through controlled thermonuclear fusion), 
and “power conversion” (direct extraction 
of electricity from hot, flowing plasma). 

The conference was held under the 
joint sponsorship of AIEE, the Institute 
of the Aerospace Sciences, the Institute of 
Radio Engineers, and the University of 
Pennsylvania. 


Symposium Scheduled 
on Aero-Space Nuclear Propulsion 


An International Symposium on Aero- 
Space Nuclear Propulsion will be held 
October 23-26 in Las Vegas, Nev. 

This symposium is sponsored by the 
Professional Group on Nuclear Science of 
the Institute of Radio Engineers, the 
Atomic Energy Commission, and the Na- 
tional Aeronautics and Space Administra- 
tion. The meeting will be unclassified and 
include among other topics a review of the 
Snap, Rover, PLuro, and ANP programs. 

Dr. G. T. Seaborg, chairman of the 
U. S. Atomic Energy Commission, will be 
the speaker at the banquet. 

Papers are being requested for presenta- 
tion at the meeting. The subject matter 
includes instrumentation, control systems, 
engine simulation, and engine dynamics 
aspects of aero-space nuclear propulsion 
and nuclear auxiliary power fields, as well 
as radiation and temperature effects on 
instruments and controls. 

A rough draft of each paper and a 500- 
word abstract should be submitted by 
July 1, 1961, to P. M. Uthe, University of 
California, Lawrence Radiation Labora- 
tory, Box 808, Livermore, Calif. The 
length of each paper should be approxi- 


On 


mately 25 minutes. 
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Western Joint Computer Conference 


Will Take Place May 9-11 in Los Angeles 


THE tentative program for the Western 
Joint Computer Conference, to be held 
May 9-11 in the Ambassador Hotel, Los 
Angeles, Calif., provides for the presenta- 
tion of 70 technical papers during 15 ses- 
sions. 

r. J. Watson, Jr., president of Interna- 
tional Business Machines Corporation, 
New York, N. Y., will deliver the keynote 
address at the opening session on Tues- 
day, May 9. He will be preceded by Dr. 
W. F. Bauer, Ramo-Wooldridge Division, 
Thompson Ramo Wooldridge, Inc., chair- 
man of this year’s conference, who will 
give the welcoming address. Morris Ru- 
binoff, University of Pennsylvania, Phila- 
delphia, Pa., and chairman of the Na- 
tional Joint Computer Committee, will 
make some general remarks. The chair- 
man of the opening session will be K. W. 
Uncapher, chairman of the Rand Corpor- 
ation, Santa Monica, Calif., and _ vice- 
chairman of the conference. 

More than 2,500 persons are expected 
to attend the conference. 


‘Extending Man's Intellect’ 


Discussing the conference theme, “Ex- 
tending Man’s Intellect,” Dr. Bauer stated, 
“Indeed it can be said that man’s ultimate 
goal is not to explore the universe, nor 
to harness unlimited energy, but to build 
a device equal to or nearly equal to his 
own mental powers.” 

The Ladies’ Program on Tuesday morn- 
ing will feature an invited panel compris- 
ing: J. W. Granholm, editor, Computing 
News, Thousand Oaks, Calif.; Vincent van 
Praag, president, Electro-Logic Corpora- 
tion, Los Angeles, Calif.; and G. G. Ve- 
satka, western regional manager, Bendix 
Computer Angeles, 
Calif. Miss Phyllis Huggins of Bendix 
Computer Division, Los Angeles, Calif., 
is the chairman of the Ladies’ Program. 


Corporation, Los 


The technical sessions will be on the 
following topics: digital simulation, mi- 
crosystem electronics, modeling human 
mental processes, recent advances in com- 
puter circuits, problem solving and learn- 
ing machines, information retrieval, auto- 
mata theory and neural models, new hy- 
brid analog-digital techniques, large com- 
puter systems, automatic programming, 
memory devices and components, applied 
analog techniques, pattern recognition, 
computers in control, and the “human” 
side of analog systems. 


Luncheon Talk Scheduled 


The conference luncheon on Wednes- 
day, May 10, will feature a talk on the 
“Future Applications of Electronic Intel- 
ligence” by Simon Ramo, executive vice- 
president, Thompson Ramo Wooldridge, 
Inc. Mr. Bauer will be the master of cere- 
monies. 

Among the $3 million worth of prod- 
ucts and equipment to be exhibited will 
be some significant new developments. A 
total of 55 firms will display their exhib- 
its in 103 booths. 
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Sponsors of the conference are: AIEE, 
the Institute of Radio Engineers, and the 
Association for Computing Machinery. 
Fees to members of sponsoring organiza- 
tions will be $6, to nonmembers $10, and 
to students $2. 


JACC Will Take Place 
June 28-30 in Boulder, Colo. 


The 1961 Joint Automatic Control Con- 
ference (JACC) will be held June 28-30 
in Boulder, Colo., in order to provide a 
comprehensive forum for automatic con- 
trol theory and application. 

The Program Committee, chaired by the 
Massachusetts Institute of Technology's 
Dr. H. M. Paynter, international leader in 
automatic control, met in Pittsburgh, Pa., 
to pursue the chore of molding a com- 
prehensive, cohesive program from the 
123 contributed papers. Program commit- 
teemen representing AIEE, American In- 
stitute of Chemical Engineers (AIChE), 
American Society of Mechanical Engineers 
(ASME), Institute of Radio Engineers 
(IRE), and Instrument Society of America 
(ISA) worked in rolled-up  shirtsleeves 
through an entire day to develop what 
unquestionably will be the outstanding 
automatic control event of the year. ISA 
is the 1961 sponsor. They sifted the pro- 


gram to 59 of the most pertinent papers. 

Papers of all five societies have been 
combined in sessions without regard to 
Society origin. Following a Plenary Ses- 
sion on Wednesday morning, June 28, the 
following sessions are scheduled through 
Friday afternoon: Theory of Optimization, 
Hydraulic and Pneumatic Control, Eco- 
nomic Parameters in Process Control, 
Optimum Switching (two sessions), Aero- 
space Vehicle Control (two sessions), 
Process Dynamics, Automatic Control 
Applications, Adaptive Control Systems, 
Nonlinear Control Systems, Statistical De- 
sign Considerations, Special Topics in 
Control, Process and Control Nonlineari- 
ties, and Time Series and Process Iden- 
tification. 

General Conference Chairman, R. K. 
Adams of Oak Ridge National Labora- 
tories, announced that all JACC regis- 
trants will receive a complete bound 
digest of all papers. The essence of each 
paper will be presented in 750 words and 
up to 8 charts and illustrations. Complete 
papers are being reviewed for inclusion 
by each Society in their respective Trans- 
actions. 

Advance programs and _ registration 
forms will be available from the Meet- 
ings Manager, Instrument Society of 
America, 313 6th Ave., Pittsburgh 22, Pa. 

Mr. Adams, general chairman of the 
2nd annual JACC, has been a working 
member of the active Oak Ridge Section 
of ISA for 10 years. He has been ISA’s 
alternate to the American Automatic Con- 
trol Council. Dr. Paynter, program chair- 
man of the conference, is associated with 
the teaching staff of the Massachusetts In- 
stitute of Technology. 





Los Angeles Section Features Optical Maser 


Institute Activities 


DRAWING upon exten- 
sive experience in cur- 
rent optical maser 
projects, R. J. Collins 
(center) of the Bell 
Telephone Laboratories 
presented an _illus- 
trated and comprehen- 
sive discussion of maser 
properties at the Feb- 
ruary 14 dinner meet- 
ing of the AIEE Los 
Angeles Section. Mr. 
Collins is shown in a 
pre-dinner discussion 
of a recent Electrical 
Engineering article 
with Prof. L. L. Grandi 
(left), vice-president of 
the Section, and Rob- 
ert Milmoe (right), Sec- 
tion chairman. A mil- 
lion times brighter 
than the sun, the op- 
tical maser is expected 
some day to provide 
vast numbers of com- 
munications channels 
as well as other im- 
portant scientific bene- 


fits. 
Rothschild 





7th Annual Conference Sponsored 


by Pulp and Paper Industry Subcommittee 


THE 7th Annual Conference on Electri- 
cal Engineering as applied in the Pulp 
and Paper Industry will be held June 
22-23 at Western Michigan University. An 
attendance of more than 200 ranking pulp 
and paper mill electrical engineers and 
industry associates are expected from 
various sections of the United States and 
Canada 

The annual 
sponsored by the AIEE Pulp and Paper 
The 1961 confer- 
ence is being held through the co-opera- 
tion of the Department of Pulp and 
Paper Technology of Western Michigan 
University in Kalamazoo, Mich. 

Western Michigan University will pro- 
vide an academic atmosphere and offer 
excellent facilities for the conference. The 
Pulp and Paper Technology Laboratories, 
completed in 1959, feature a complete 
paper mill laboratory for student training 
and industrial research and development. 
The laboratory is equipped with 24-inch- 
wide experimental paper and_ coating 
machines capable of producing quality 
sheets at commercial speeds. 

The 1961 technical conference includes 


technical conference is 


Industry Subcommittee. 


a timely program featuring some of the 
aspects of data logging, modern control 
center practice, boiler control, and im- 
proved d-c machine insulations. As in the 
past, all of those who attend the con- 
ference will receive a bound copy of the 
papers presented 

Kalamazoo is located in south-central 
Michigan, 50 miles south of Grand Rapids 
and approximately midway between Chi- 
cago and Detroit. The city is served by 
Lake Central and North Central Airlines 
and by New York Central and Pennsyl- 
vania Railroads 

Che tentative technical program follows: 


Thursday, June 22 
8:30 a.m. Registration 


9:30 a.m. Conference Opening 


Chairman: J. M. Yarbrough, AIEE Pulp and 
Paper Subcommittee, Mead Corp. 


Conference Chairman: D. B. Gearhart, 7th 
Annual Technical Conference, General Elec. 
Co. 


Addresses of Welcome 


Dr. G. E. Kohrman, dean of School of Ap- 
plied Arts and Sciences, Western Mich. Univ. 

Dr. J. R. Fanselow, head of Dept. of Pulp & 
Paper Technology, Western Mich. Univ. 


10.00 a.m. Morning Technical Program 


Presiding: N. I 


Heberer, Champion Paper & 
Fiber Co 


Paper Making in One Easy Lesson for Elec- 
trical Engineers. Robert Diehm, Western 
Mich. Unis 


11:00 a.m. Data Logging Seminar 


Chairman: ( A 
Paper Co 


Fletchinger, International 


System Assembly and Components. W. Mikel- 
son, General Elec. Co 
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Techniques of Data Logging. R. P. Derrick, 
Westinghous Elec. Corp 


Pulp and Paper Mill Data Logging Applica- 
tions. L. C. Crowder. St. Regis Paper Co. 


Luncheon 


Speaker: Dr. Ward Harrison, pres., Allied 
Paper Co 


2:15 p.m. Afternoon Technical Program 


Presiding: C. L. Eletson, vice-chairman, ATEE 
Pulp and Paper Industry Subcommittee, Hop- 
per Paper Co. 


Boiler Flame-Out Control. 


The Application of Instantaneous Trip Cir- 
cuit Breakers in Motor Control Centers. W. F. 
Huette, Allen-Bradley Co. 


5:30 p.m. Social Hour 
Sponsored by the manufacturers 
7:00 p.m. Banquet 


Toastmaster: A. A. Southon, retired chairman 
of board and director emeritus K.V.P., Su- 
therland Co. 


Speaker: Rice Kello, zone manager, Investors 
Div. Services 


Friday, June 23 


Presiding: 


J. D. Grady, Oxford Paper Co. 


9:30 a.m. D-C Motor and Generator Insu- 
lation Panel Discussion 


Chairman: J. S. Kirkland Rome Kraft Co. 


Panel Members: D. E. Bivins, Olin Mathei- 
son; P. T. Schuerman, General Elec. Co.; 
A. G. Posluszny, Westinghouse Elec. Corp.; 
Walter Stiffler, Reliance Elec. & Engrg. Co.; 
Henry Murdock, Allis Chalmers Mfg. Co. 


Mill tours will be conducted Friday 
afternoon. 

On Wednesday, June 21, a joint lunch- 
eon will be held at 12:00 noon for the 
AIEFE Pulp and Paper Industry Subcom- 
mittee and the Canadian Pulp and Paper 
Association. 

At 1:30 p.m., the annual business meet- 
ing of the AIEE Pulp and Paper Subcom- 
mittee will be held at the Student Center 
Building. At the same time, the business 
meeting of the Electrical Engineering 
Committee of the Canadian Pulp and 
Paper Association will take place at the 
Student Center Building. 

Conference preregistration will begin at 
6:00 p.m. 

The AIEE Pulp and Paper Industry 
Subcommittee is headed by the following 
officers: Chairman—J. M. Yarbrough, 
Mead Corporation, Chillicothe, Ohio; 
Vice-Chairman—C. L. Eletson, Hopper 
Paper Company, Taylorsville, Ill., and 
Secretary—J. S. Kirkland, Rome Kraft 
Company, Rome, Ga. 

Members of the General Conference 
Committee are: D. B. Gearhart, chairman, 
General Electric Company; Dr. John 
Fanselow, Western Michigan University; 
D. Leonardilli, Western Michigan Univer- 
sity; Miss Katherine Stokes, Western 
Michigan University; Joseph Freeman, 
Kalamazoo Chamber of Commerce; Jim 
Kniffin, Metrol Company; Don Yost, Suth- 
erland Company, and Robert Paul, Con- 


Institute Activities 


sumers Power Company, all of Kalama- 
zoo, Mich. 

The Program Review Committee in- 
clude: Chairman—K. P. Grenfell, Schenec- 
tady, N. Y.; S. A. Bobe, Atlanta, Ga.; 
R. J. Farrell, Cleveland, Ohio; J. D. 
Grady, Rumford, Me.; N. L. Heberer, 
Hamilton, Ohio, and E. H. Overby, Sa- 
vannah, Ga. 

R. P. Derrick, Westinghouse Electric 
Corporation, East Pittsburgh, Pa., is 
chairman of the Publicity Committee, and 
C. B. White, Allis-Chalmers Company, 
Norwood, Ohio, is co-chairman. Russell 
Strong and A. E. Vickery of Kalamazoo, 
Mich., are members of the committee. 


Symposium To Stress 
Supplier—User Co-operation 


Industrial progress through co-opera- 
tion and understanding between electronic 
equipment suppliers and industrial users 
of such equipment will be stressed at the 
1961 Industrial Electronics Symposium. 
Sponsored jointly by AIEE, the Institute 
of Radio Engineers’ Professional Group 
on Industrial Electronics, and the Instru- 
ment Society of America, the Symposium 
will be held September 20-21 at the Brad- 
ford Hotel, Boston, Mass. 

The Symposium will have C. Metcalfe, 
chairman, Electronic Forum for Industry, 
London, England, as a luncheon speaker. 
The Electronic Forum for Industry is a 
British organization formed in February 
1959 to foster a closer liaison between 
the manufacturers and users of electronic 
equipment. 

A highlight of the meeting will be a 
session consisting of a panel of electronic 
experts in various phases of industrial 
electronics who will answer industrial 
users’ questions. The moderator for the 
panel discussion will be William Vannah, 
former chief editor of Control Engineer- 
ing, who is now an associate for advanced 
engineering of the Foxboro Company, 
Foxboro, Mass. 

Three additional technical sessions are 
planned. The first one on Measuring 
Techniques for Industry will have Dr. 
C. W. Clapp, consulting physicist, instru- 
ment department, General Electric Com- 
pany, as session chairman. Papers to be 
presented will cover such topics as non- 
contact measuring techniques, nondestruc- 
tive fault testing, moisture measurement, 
and infrared and chromatography tech- 
niques. 

The second session will deal with Dig- 
ital and Analog Techniques in Industry 
and will have F. W. Atkinson of Owens- 
Corning Fiberglas as chairman. It will 
cover both analog and digital blending 
techniques stressing actual case histories, 
three-mode controllers, and computers. 

The final session will cover New Power 
Conversion Techniques. C. H. Chandler 
of Gillette Safety Razor Company will 
be session chairman. Papers in this ses- 
sion will include a novel system for coup- 
ling a turbine to a variable-speed drive 
with silicon-controlled rectifiers, ultrasonic 
machining techniques, industrial applica- 
tions of thermoelectricity, and electronic 
sources of industrial heat. 
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Construction of UEC Progresses 


THIS photo of the Uni- 
ted Engineering Cen- 
ter (UEC) was taken 
March 27 from the 
north east corner of 
48th Street and United 
Nations Plaza in New 
York City. Completion 
of the 20-story struc- 
ture is expected this 
year. This slim tower 
of glass, stainless steel, 
and limestone rises 
from a broad 2-story 
base of glass and 
stone. The new build- 
ing, which is 283 feet 
high, will provide 
260,000 square feet 
of floor space. This 
structure will replace 
the 52-year-old Engi- 
neering Societies Build- 
ing on 39th Street 
which houses some of 
the societies which will 
locate in the new Cen- 
ter. Eighteen American 
engineering groups will 
occupy the new build- 
ing. 


Wagner International 





Ist Packaging Industry Conference 
To Take Place May 15-16 in Swampscott 


GREATER operating efficiency and re- 
duced maintenance costs connected with 
packaging equipment is the aim of the 
first annual Packaging Industry Technical 
Conference to be held at the New Ocean 
House, Swampscott, Mass., on May 15-16. 
The conference will be conducted by 
the Packaging Industry Subcommittee of 
AIEE and attended by electrical engi- 
neers and packaging people from electric 
equipment manufacturing firms, packag 
ing machinery producers, and users of 
packaging equipment. 

The rapid rise of automation in the 
packaging line has increased the problems 
of specification and maintenance of elec 
tric equipment used in connection with 
or as part of packaging machinery. This 
is of growing concern to electric equip 
ment suppliers, packaging machine manu 
facturers, and the packagers employing 
the equipment. The solution may lie in 
promoting recommended practices and 
minimum standards of the electric equip- 
ment. 

The program for the 2-<lav technical 
conference has been announced by E. B. 
Gardner, assistant development manager, 
Emhart Manufacturing Company, who is 
chairman of the conference. J. D. Ramsay, 
manager of electrical engineering, Camp- 
bell Soup Company, is chairman of the 
Packaging Industry Subcommittee. 
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The conference is endorsed by the Pack 
aging Institute and the Packaging Ma 
chinery Manufacturers Institute. 

Registration forms and programs are 
available from the registration chairman, 
W. A. Warren, engineering department, 
R. J. Reynolds Tobacco Company, Win- 
ston-Salem, N. C. 

Ihe tentative program for the confer 
ence follows: 


Monday, May 15 


9:00 a.m. Registration 
10:00 a.m. Welcome 
R. A. 
AIEE 

D. Ramsay, chairman, AIEE Packaging In- 
dustry Subcommittee 


Pfuntner, chairman, Lynn Section 


10:00 a.m. Morning Session 


Chairman: M. H. Fisher, Westinghouse Elec. 
Corp 


Trends in Electrification of Packaging Ma- 
chinery. T. W. Brockmeier, National Biscuit 
Co. 


Electrical Standards for the Packaging Indus- 
try. 

a. From the Users Standpoint. E. W. Dacey, 
Procter & Gamble. 

b. From the Machinery Manufacturer's 
Standpoint. Boyce Brandom, Portland Div., 
Emhart Mfg. Co 

c. From the Electrical Suppliers Standpoint. 
C. M. Rhoades, General Elec. Co. 


Institute Activities 


12:30 p.m. Lunch 


Speaker: L. H. Zahn, president, Packaging 
Institute. 

2:00 p.m. Afternoon Session 

Chairman: Don Percival, Machinery Elec- 
trification, Inc. 


How Electrical Standards Were Formed for 
the Textile Industry. V. F. Sepavich, Cromp- 
ton & Knowles Corp. 


Wiring Diagrams, Symbois, Circuitry. Frank 
Cinco, Package Machinery Co. 


Control Enclosures and Panel Wiring Meth- 
ods. D. C. Walker, Square D Co 


Conduit and Wiring Systems for Packaging 
Machinery. Lester Higgins, Scandia Packag- 
ing Machinery 


Short-Circuit Protection for Packaging Ma- 
chine Controls. H. R. Sinclair, Westinghouse 
Elec. Corp. 


6:30 p.m. Social Hour 
Courtesy of electrical suppliers. 
7:30 p.m. Banquet 


Toastmaster: E. B. Gardner, Emhart Mfg. Co 


Speaker: LCDR G. H. B. Shatter, director, 
Fleet Ballistic Missile Nuclear Propulsion 
Dept., U.S. Naval Submarine Base, New Lon- 
don, Conn. 


Subject: “The USS Skate’s Arctic Cruises.” 


Tuesday, May 16 
9:00 a.m. Morning Session 


Chairman: Ira Gottscho, Adolph Gottscho, 
Inc. 
Heating Devices and Their Application 

a. Clamp-On Heaters. S. Campanella, Ed- 
win L. Weigand Co 

b. Cartridge Heaters. W. I 
low Elec. Mfg. Co 

c. Cast-In Heaters. G. € 
Elec. Co 

d. High-Frequency Heat. J. D. Manwaring, 
Radio Frequency Co., Inc 

e. Impulse Heating. Alfred Fener, Vertrod 
Corp. 


Greene, Wat- 


Scribner, Vulcan 


Use and Misuse of Limit Switches. W. 
Huette, Allen-Bradley Co 


New Products 

a. Thermistor Temperature Controllers. 
G. S. Freeman, Fenwall, Inc 

b. “SONAC,” Ultrasonic Sensing and 
Switching. W ( Hunsicker, Electro-Sonics 
Div., Delavan Mfg. Co 

c. A New Compact Relay Type BF. Keith 
McCall, Beaver Works, Westinghouse Elec. 
Corp. 

d. Silicon Controlled Rectifier Adjustable 
Speed Drive. Ronald Mengel, Specialty Con- 
trol Dept., General Elec. Co. 


12:30 p.m. Lunch 


Speaker: W. W. Anthony, Jr., vice president, 
PMMI. 


2:00 p.m. Afternoon Session 


Chairman: E. D. Wilcox, Jr., Lever Brothers 
Co, 


Selection and Application of Solenoids. Rene 
Castenschiold, Automatic Switch Co. 


Photoelectric Registration. D. P. Wise, Bark- 
ley & Dexter Labs. 


New Products. 

a. Plug-in Limit Switches. R. C. Froehlich, 
Micro Switch Div., Minneapolis-Honeywell 
Regulator Co. 

b. Compact Photoelectric Control. Richard 
Connell, Machinery Electrification, Inc. 

c. Combination Electric Clutch-Brake. F. D. 
McCormick Stearns Elec. Corp. 

d. Bead Chain Timer (Eagle Signal Co.) 
Warren Hallock, Gibson Engineering. 
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1000 Participants Are Expected 


at 5th Symposium on Global Communications 


ARRANGEMENTS have been completed 
for the 5th National Symposium on 
Global Communications (Globecom V), 
which will convene May 22-24 at the 
Hotel Sherman in Chicago, Ili. The con- 
ference is being sponsored by AIEE and 
the Professional Group on Communica- 
tions Systems of the Institute of Radio 
Engineers (IRE) 

According to Dr. W. L. Firestone, gen- 
eral chairman of Globecom V, more than 
1,000 engineers, scientists, and managers 
are expected fo participate in the sym- 
Eighteen sessions of technical 
papers, covering all phases of the com- 


posium. 


munications art, will be presented. Space 
communications, switching and transmis- 
sion systems, and data handling will be 
featured under the theme “Communica- 
tions on a Global Scope.” 


Dr. Mueller To Speak 


The central social function will be the 
symposium luncheon on Tuesday, May 
23, at which Dr. G. E. Mueller, vice-pres- 
ident, Space Technology Laboratories, 
Los Angeles, Calif., will be the principal 
speaker. In addition to the technical pa- 
pers program, some two dozen manufac 
turing and engineering organizations will 
be displaying the latest in communica- 
tions equipment, processes, and technical 
advances 

Dr. Firestone announced that a Con- 
vention Record, containing abbreviated 
versions of each paper, will be provided 
to all participants as they register at the 
conference his will aid the speakers 
and audience in maintaining the high 
professional setting for the symposium. 

Moderators for the technical sessions 
have been announced by Donald Camp- 
bell, program chairman. They are 

R. D. Campbell 
and Telegraph 


American Telephone 
Com- 
Stoffels, Automatic 
Electric Laboratories—Data Transmission; 
A. A. MacDonald, Motorola, Ine.—Com- 
munications Systems; W. K. MacAdam, 
American Telephone and Telegraph Com- 
pany—A Large Scale Four-Wire Switched 
Network for Military 
Communications; J. N. Petrie, Automatic 
Electric Company—Svstem 
W. Lyons, Radio Corporation of Amer- 
ica—H. F. Communications; Prof. E. C. 
Jordan, University of Illinois—Space Com 
munication II; Col. ]. 7. Millar, Western 
Union—Modulation Techniques; and Col. 
W. D. Joslin, U. S. Army Signal Corps— 
Scatter Communications System; 
H. F. May, Bell Telephone Laboratories— 
Switching Systems I; Paul Hurtel, Jr., Col- 
lins Radio Company—Microwave Radio 
Relay; Dr. H. P. Messinger, International 
Telephone = and Telegraph Company 
(ITT), Kellogg—Reliability; R. L. Vader, 
Lockheed Aircraft Corporation—Space 
Communication III; \ N. Vaughan, 
American Telephone and Telegraph Com 
pany—Data Handling; N. B. Tharp, West 
inghouse Electric Corporation—Forward 
Scatter; R. D. Slayton, Teletype Corpora- 


Company—Space 
munication I; R. I 


Communications 


Performance; 


Pacific 


tion—Switching Systems II; Prof. A. H. 
Rubenstein, Northwestern  University— 
System Planning, and R. C. Benoit, Jr., 
U. S. Air Force, Rome Air Development 
Center—Speech Compression and_ Spec- 
trum Sharing. 


Symposium Committee Named 


The Symposium Committee is composed 
of: General Chairman—Dr. W. L. Fire- 
stone, Motorola, Inc.; AIEE Vice-Chair- 
man—S. R. Collis, Illinois Bell Telephone 
Company; IRE Vice-Chairman—R. H. 
Maier, ITT-Kellogg; Executive Secretary 
—C. F. Wittkop, Motorola, Inc.; Techni- 
cal Program Chairman—D. C. Campbell, 
ITT-Kellogg; Arrangements Chairman— 
R. J. Hajek, Commtronix Engineering; 
Public Relations & Publicity—R. D. Slay- 
ton, Teletype Corporation; Publications 
Chairman—E, F. Dirsa, Admiral Corpora- 
tion; Finance Chairman—R. E. Morrison, 
Illinois Bell Telephone Company, and 
Exhibits Chairman—F. L. Hilton, Motor- 
ola, Inc. 

Further details on the program and 
registration may be obtained from the 
Executive Secretary, C. F. Wittkop, Mo- 
torola, Inc., 1450 N. Cicero Ave., Chicago 
51, Ill. 


List Railroad Computer 
and Automation Conference 


The Railroad Computer and Automa- 
tion Conference will be held June 6-7 in 
the Cleveland Engineering Society Build- 
ing, Cleveland, Ohio. 

This conference is being sponsored by 
AIEE’s Land Transportation Committee. 

Technical sessions will be held June 6. 
Inspection trips to the C&O Computer 


Center and the CTS Rapid Transit Sys- 
tem are scheduled for June 7. 

The tentative technical program fol- 
lows: 
New York City Transit Authority Automated 
Train. R. G. Welch 


Opportunities for Computer in Land Trans- 
portation. R. S. Gillette 


Experience of the French National Railroads 
in the Field of Remote Controlled Train Op- 
erations. J. C. Blumstein 


Automation of Material Handling for Rail- 
road Facilities. G. E. Author 


Recent Developments in the Operation of 
Unmanned Locomotives and Trains. L. 
Allison, Union Switch & Signal Co. 


Heuristic Train Dispatching. J. L. Gable 


This meeting will be informal and con- 
ducted like a seminar. 

A luncheon will be served at the Cleve- 
land Engineering Society Building. 

Hotel arrangements should be made by 
the registrants. The Pick-Carter Hotel is 
suggested. 

The registration fees will be $3 for 
AIEE members and $5 for nonmembers. 


Conference To Discuss 
‘Magnetics in the Space Age’ 


The 6th annual technical conference on 
nonlinear magnetics will be held at the 
Statler-Hilton Hotel, Los Angeles, Calif., 
November 6-8. This conference is under 
the sponsorship of AIEE and the Insti- 
tute of Radio Engineers. Its theme will be 
“Magnetics in the Space Age.” 

Dr. T. Bernstein has been named techni- 
cal chairman and is soliciting papers deal- 
ing with nonlinear magnetics, magnetic 
amplifiers, computer applications, com- 
bined semiconductors and nonlinear mag- 
netics. Paper manuscripts are due on June 
1. Papers and questions should be sub- 
mitted to Dr. T. Bernstein, Space Tech- 
nology Laboratories, Inc., P. O. Box 
95001, Los Angeles 45, Calif. 





Conference Pa pers 


or before May 26. 


60-832 


60-833 
J]. A. Smith 


61-143 


61-204 
Windings. F. A. Sheda 





Open for Discussion 


Conference papers listed below have been accepted by AIEE Transactions 
and are now open for written discussion until May 26. Duplicate double-spaced 
typewritten copies of each discussion should be sent to E. C, Day, Assistant 
Secretary for Technical Papers. AIEE, 33 W. 39th St., New York 18, N. Y., on 


Determination of Economical Distribution Substations Size. ]. A. Smith 
Economics of Primary Distribution Voltages of 4.16 Through 34.5 Kv. 
The Effects of Temperature, Humidity, and Current on Collector Ring 
and Brush Wear. D. ]. Herder, W. Kerber, Jr. 


The Surge Comparison Testing of Several Types of D-C Armature 


Preprints may be purchased at 50¢ each to members, $1.00 to nonmembers, 
if accompanied by remittance or coupons. Please order by number and send 
remittance to: AIEE Order Department, 33 W. 39th St., New York 18, N. Y. 
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EJCC Theme Reflects 
Trends in Computer Technology 


The 1961 Eastern Joint Computer Con- 
ference (EJCC) has announced that the 
theme for this year’s conference, to be 
held December 12-14 at the Sheraton-Park 
Hotel in Washington, D.C., will be: “Com- 
puters—Key to Total Systems Control.” 

B. G. Oldfield, program chairman, 
stated that this theme reflected one of the 
most significant trends in modern com 
puter technology. “Until quite recently, 
computers were considered to be data 
processing ends in themselves,” Mr. Old 
field pointed out. “Now they are more 
and more being treated as merely one 
element—although the most vital one—in 
total systems for government, defense, in- 
dustry, and business management opera- 
tions. Other important elements in the 
closed loop of the ‘total system’ are data 
acquisition, digital data communications, 
display, and actual control or guidance.” 

The 1961 EJCC will follow this total 
systems approach by presenting the latest 
advances in equipment and concepts lead- 
ing toward computer control of present 
and future systems. Mr. Oldfield called 
for papers in such representative areas 
as: business management control, military 
and space command control systems, in- 
dustrial process control, real time systems, 


network control, man-machine systems, , 


self-organizing systems, high-speed digital 
data, and communications. 

Each person wishing to contribute a 
paper to the program should submit two 
copies of both a 100-word abstract and a 
2-page summary to: B. G. Oldfield, IBM 
Federal Systems Division, 326 E. Mont- 
gomery Ave., Rockville, Md. 

The deadline for submission of abstracts 
and summaries is June 20. Authors whose 
papers are chosen for presentation will 
be promptly notified. 

Inasmuch as papers will be published 
prior to the conference and made avail- 
able to the attendees, the full text of 
papers chosen for presentation must be 
submitted to the program chairman by 
September 1. 


Conference Planned 
on Electronic Components 


The Electronic Components Confer- 
ence, to be held May 2-4 in the Jack Tarr 
Hotel, San Francisco, Calif., will cover 
the following three themes: 

1. New components and their impact 
on engineering progress. 

2. New products and new requirements 
to meet the demands of our new engi- 
neering age. 

3. New techniques which make new 
components possible. 

H. C. Ross, newly appointed chairman 
of this conference, has advised that the 
meeting will include papers on the follow 
ing: components using magnetic principles; 
semiconductors; microwave; high-voltage 
components; switching relays, control de- 
vices; pulse components; new components 
for power generation; space components 
and requirements; reliability of compo- 
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nents; capacitors, resistors, and potentiom- 
eters; supercooled components, cryogenics; 
hardware plugs, terminals, printed cir- 
cuits, wire, etc.; filters; microminiature 
components; optical, magneto-optical, and 
light sources; instruments and standard 
measuring devices; vacuum components 
and equipment; tubes other than micro- 
wave, and data-processing components. 

The conference is sponsored by AIEE 
Electronic Industries Association, Insti- 
tute of Radio Engineers, and West Coast 
Electronic Manufacturers Association. 

Further information can be obtained 
from H. C. Ross, Jennings Radio Manu- 
facturing Corporation, P. O. Box 1278, 
San Jose 8, Calif. 


Charter Presentation 
Is Feature of Section Meeting 


A charter presentation was the main 
feature of the Annual Executive and Com- 
mittee Chairmen Meeting of the Connec- 
ticut Section, AIEE, which was held at 
the Hawthorne Inn in Berlin, Conn., on 
March 7. 

Fred Bacon, chairman of the North 
Eastern District, AIEE, presented — the 
charter establishing a Student Branch at 
the University of Bridgeport, to Thomas 
Hunter, AIEE Student Chairman, Univer- 
sity of Bridgeport. Councilors, Student 
Branch of Co-operation Committee chair- 
men, and Student Branch chairmen rep- 
resenting many colleges throughout Con- 
necticut were present. 

This annual get-together offered an op- 
portunity for the working members of the 
Section to meet one another again and 
arrive at new and easier ways of co-ordi- 
nating their respective activities. 

Each committee reported on its respec- 
tive activities and responsibilities, out- 
lined the method employed in carrying 
out these responsibilities, and also men- 
tioned the difficulties an individual com- 





mittee may have in carrying out its plans. 
Meetings of this type afford the oppor- 
tunity for more members to become fa- 
miliar with the workings of their Sec- 
tion and gain a better understanding 
of mutual problems. 

F. S. Bacon, vice-chairman, AIEE, was 
a guest of the Connecticut Section. Mr. 
Bacon presented a discussion regarding 
the history and future of AIEE. 


Annual NEC To Be Held 
on October 9-11 in Chicago, Ill. 


The 17th Annual National Electronics 
Conference (NEC) will be held October 
9-11 at the International Amphitheatre, 
Chicago, Ill. 

The papers program of NEC will cover 
the entire range technology of interest to 
electronic engineers. This will include 
components, devices, design, techniques, 
applications, and management. 

Indicative of the scope of the confer- 
ence are the following topics: antennas, 
modern microwave techniques, millimeter 
wave techniques, optical communications, 
audio and ultrasonic engineering, mag- 
netohydrodynamics, logic and switching 
theory, digital computer design, digital 
computer techniques, digital system com- 
ponents, digital data transmission, data 
processing, microelectronics, solid-state 
devices and circuits, transistor circuit ap- 
plication, parametric devices and tech- 
niques, space communications, man in 
space, engineering management, learning 
and adaptive systems, engineering cryo- 
genics, network theory, amplifier circuit 
theory, and instrumentation. 

Two $500 awards will be presented for 
the best papers submitted at the 1960 
NEC. L. P. Huelsman of the University 
of Arizona was named as the author of 
the best over-all paper, entitled “Active 
RC Synthesis with Prescribed Sensitivity.” 

The author of the best tutorial paper 


OFFICERS of the Connecticut Section, AIEE, who attended the annual meeting, are: (seated, left 
to right) L. B. Grew, chairmen; F, $. Bacon, North Eastern District chairman; (standing, left to 
right) D. E. Ostrom, secretary; Q. Q. Quinn, past chairman; Arthur McClaren, vice-chairman, 


and L. R. Jones, treasurer. 
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tor 1960 is Dr. R. M. Lerner of the Massa- 
chusetts Institute of 
paper is entitled “Modulation and Signal 
Selection from Digital Data Systems.” 

Ihe authors’ privileges will include 
publication of the papers in the Proceed- 


Pechnology, whose 


ings, complimentary advance registration, 
complimentary copies of the Proceedings, 
and the authors’ ribbon badges 

Iwo copies of the completed paper for 
publication in the Proceedings should be 
submitted by September 6. The papers 
should be submitted to: W. L. Firestone, 
Motorola, Inc $501 W. Augusta Blvd., 
Chicago 51, Ill 


C. W. McClure Selected 
for 1961 NEC Fellowship Award 


C. W. McClure of Chicago, Il., an elec- 
trical engineering graduate student at the 
University of Wisconsin at Madison, Wis., 
has been awarded the 1961 Natonal Elec- 
tronics Conference (NEC) Fellowship 
Award 

A second licutenant in the 
Corps Reserve, Mi 


B. S. degree in electrical engineering in 


Signal 
McClure received his 


1960, and his M. S. degree in February 
of this year at the University of Wiscon- 
sin. He is now studying for his doctorate. 

The NEC each year presents a Fellow- 
ship, valued at $2,500, to an outstanding 
graduate in electrical engineering to 
further his studies in electronics. The 
Fellowship covers a year of graduate 
study at any of the 10 colleges and uni- 
versities participating in the NEC. 

Mr. McClure is continuing his studies 
non-numerical application 
of digital computers and artificial intelli- 


in the area o 


gence. He has held the offices of president 
of Theta Chapter of Eta Kappa Nu, and 
parliamentarian of the Wisconsin Alpha 
Chapter of Tau Beta Pi. For the past 2 
years he has been employed by the Digi- 
tal Computer Laboratory at the Univer- 
sity. 


Space Expert Speaks 
at Los Angeles Section Meeting 


Adventurous spirits were stimulated 
with visions of lunar landings at the 
March 14 dinner meeting of the AIEE Los 
Angeles Section. Space exploration in gen- 
eral and the Saturn project of the Na- 
tional Aeronautics and Space Administra- 
tion (NASA) in particular were discussed 
by Josef Boehm, space expert from the 
Marshall Space Flight Center at Hunts- 
ville, Ala. 

Mr. Boehm is chief of the Electro- 
mechanical Engineering Branch of the 
Guidance and Control Division at Hunts- 
ville. He came to the United States in 
1945 after extensive experience in Ger- 
man rocket developments. 

During his presentation, Mr. Boehm 
drew a comparison between the United 
States and Russia in the rocket field. He 
commented that while the Russians have 
been able to place larger payloads in orbit 
than the United States, this nation has 
been successful in orbiting greater num- 
bers of satellites. With a capability of 
placing a 10-ton satellite in orbit around 
the earth, the Saturn vehicle when com- 
pleted will place the United States on an 
essentially equal footing with the Russians 
in the space field. 

hough relatively complex, the Saturn 


ELECTRICAL} 
ENGINEERS} 


Rothschild 


NASA'S project Saturn was revealed to the AIEE Los Angeles Section at its March 14 dinner 
meeting. Shown discussing meeting arrangements are: (left to right) F. L. Goss, Section secre- 
tary-treasurer; Robert Milmoe, Section chairman; Josef Boehm, and lL. L. Grandi, Section 


vice-chairman. 
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vehicle is expected to offer high reliability. 
This is due to a design concept which calls 
for the adoption of proven guidance, con- 
trol, and other elements from existing 
space vehicles. Not only does this ap- 
proach enhance system reliability, but it 
does so at a substantial savings of tax- 
payers’ dollars. Under current schedules, 
Mr. Boehm anticipates that the Saturn 
vehicle will become an operational sys- 
tem by the latter part of 1964. 

During the program, color slides were 
employed to describe various details of 
the Saturn project. Among these were 
artist's conceptions which depicted the 
Saturn effecting moon landings of both 
instrumented scientific equipment and 
manned vehicles. The scientific probes 
will be designed to disclose surface en- 
vironmental conditions prior to any 
manned mission to the moon. 


Electronics R & D Study 
Sponsored by NEC in Chicago 


The National Electronics Conference, 
Inc. (NEC), and a local group of engi- 
neering management personnel are spon- 
soring a Chicago, Ill., area electronic re- 
search and development study known as 
the “NEC Electronics R & D Study.” The 
purpose of the study is to analyze the 
current status of Chicago area electronics 
in order to determine whether its research 
and development potential is being ade 
quately realized, and to add to the pres 
ent understanding of the relationships 
between research and development in 
industry and the benefits of such re- 
search and development to the industrial 
firm and to society. 

The R & D survey is currently being 
conducted under the guidance of A. H. 
Rubenstein, professor of industrial engi- 
neering, Northwestern University. Prof. 
Rubenstein has had significant experience 
in conducting similar surveys in other 
geographical areas. An important part of 
the study consists of personal interviews 
with management of Chicago area elec- 
tronic companies. 

Impetus for the study came from the 
belief of a number of engineering man- 
agement and NEC members that the 
amount and quality of electronic research 
and development in the Chicago area is 
lower than that of other electronic cen- 
ters, despite the obvious dominance of the 
Chicago area in production and sales of 
electronic products. Prof. Rubenstein ex- 
pects that the results of the study, which 
is being supported by funds solicited 
from electronic organizations and corpo- 
rations in the Chicago area, will be avail- 
able in time to be presented at the 1961 
NEC to be held at the International 
Amphitheatre in Chicago on October 9-11, 

Sponsors of the NEC include: AIEE, 
the Illinois Institute of Technology, the 
Institute of Radio Engineers, Northwest- 
ern University, and the University of Illi- 
nois. Participants of the conference are: 
Iowa State, Marquette, Michigan State, 
Purdue, Michigan, Notre Dame, Wiscon- 
sin, and Wayne State universities; the 
Electronic Industries Association, and the 
Society of Motion Picture and Television 
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Engineers. R. J. Napolitan is general man- 
ager of the conference. 

Further information on the conference 
may be obtained from: A. A. Macdonald, 
Chicago Center, Motorola Military Elec- 
tronics Division, 1450 North Cicero Ave., 
Chicago 51, Ill. 


Measurement Science Center 
Provides Education and Research 


Established by George Washington 
University in September 1960, the Center 
for Measurement Science is a co-operative 
activity of the university, industry, and 
government, which provides education, 
research, and service programs related to 
measurement. 

The Center is operated by the univer 
sity as a part of its School of Engineering 
and was established with the collabora- 
tion of the National Bureau of Standards 
and the financial support of a grant from 
the Martin Company, Baltimore, Md. 

The Center for Measurement Science 
serves the primary function of improving, 
expanding, and disseminating knowledge 
in the field of measurement science, for 
the purpose of increasing the measure- 
ment capability of mankind. It performs 
this function, as well as subsidiary func- 
tions, through broad activities in three 
programs—education, research, and service. 

The principal activities of the Center 
are, as follows: 

1. The education of persons for careers 
in measurement science. 

2. The development and improvement 
of measurement, standardization, and cali- 
bration techniques, apparatus, and data, 
with particular reference to high preci- 
sion. 

3. The provision of staff and facilities 
available to industry for research and con 
sultation on measurement problems in 
industry, and including the maintenance 
of primary standards of measurement di- 
rectly traceable to the national standards. 

4. The publication of results of re- 
search, manuals of practice and _ proce- 
dures, and information related to meas- 
urement science. 


J. M. Nelson Selected 
for ‘Engineer of the Year’ Award 


J]. M. Nelson (AM ‘43, M °49), executive 
assistant superintendent for Seattle City 
Light, Seattle, Wash., has been selected 
for the “Engineer of the Year” award of 
the Washington Society of Professional 
Engineers. 

Each year, the society presents the 
award to a member of one of the Seattle 
technical societies. The award is pre- 
sented at the annual banquet of the 
Puget Sound Engineering Council during 
Engineers’ Week. 

Mr. Nelson entered the employ of 
Seattle City Light in 1936 as an operator's 
helper. He progressed through various 
grades to the position of senior engineer, 
and in 1948 was appointed assistant super- 
intendent in charge of engineering and 
operations. In 1955, he was appointed to 
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his present position as executive assistant 
superintendent. 

A licensed professional engineer in the 
State of Washington, Mr. Nelson is a past 
president of the Electric Club of Washing- 
ton, now the Puget Sound Electric League, 
and a member of the Engineer’s Club. 

He has served as an AIEE vice-president 
(1958-60). 


Theme of 1961 NTC 
To Be on Science and Education 

The theme of the National Telemeter- 
ing Conference (NTC), to be held May 
22-24 at the Sheraton Chicago Hotel, 
Chicago, IIl., will be “Science and Educa- 
tion in Telemetry.” 

NTC is being sponsored by five techni- 
cal societies: AIEE, the Institute of Radio 
Engineers, the American Rocket Society, 
the Institute of the Aerospace Sciences, 
and the Instrument Society of America. 

The tentative technical program fol- 
lows: 


Monday, May 22 


9:30 a.m. Sessions 


Workshop: Telemetery Standards. A. E. 
Bents, Sandia Corp. 


Industrial Telemetering. W. E. Phillips, 
Leeds & Northrup Co. 

2:00 p.m. Sessions 

Transducers. R. G. Jewell, General Elec. Co. 


Advanced Systems Techniques I. William Van 
Dyke, Douglas Aircraft Co. 


Data Processing and Presentation, T. J. Mar- 
tin, Boeing Airplace Co. 


Tuesday, May 23 
9:00 a.m. Sessions 


Workshop: Telemetry in Europe. A. P. Gruer, 
Sandia Corp 


Signal Conditioning. R. W. Sanders, Space 
Electronics 


Flight Test Data Systems. John Mallernee, 
North Amer. Aviation. 
1:30 p.m. Sessions 


Workshop: Telemetry Education, W. J. Mayo- 
Wells, George Washington Univ. 


Advanced Systems Techniques II, A. C. Cole, 
Martin Co. 


Wednesday, May 24 
9:00 a.m. Sessions 


PCM Systems I. M. G. Pawley, U. S. Naval 
Ordinance Lab. 


Underwater Measurement. M. A. Lowy, con- 
sultant 
2:00 p.m. Sessions 


Biomedical Telemetering. Miles McLannan, 
Wright Patterson Air Force Base 


PCM Systems II. Fred Karabaich, Wright- 
Patterson Air Force Base 


R-F Components and Techniques. Thomas Ec- 
cles, Microdot 
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Engineering Societies Urged 
To Give Counsel to President 


W. V. Kahler (M’39, F’46), president 
of Illinois Bell Telephone Company, has 
urged five leading professional engineer- 
ing societies to volunteer counsel to Pres- 
ident Kennedy and Congress in technical 
assistance programs. Mr. Kahler also sug- 
gested that retired engineers might be 
tapped for leadership in technical phases 
of the President’s peace corps and other 
foreign aid operations. 

The telephone company executive spoke 
before 600 persons in the Furniture Club 
of America, Chicago, Ill., at a dinner at 
which he was presented the 1961 Wash- 
ington Award—one of the nation’s out- 
standing honors for engineers—by R. D. 
Maxson, president of the Western Soci- 
ety of Engineers. 

The award is conferred upon an engi- 
neer for “accomplishments which preemi- 
nently promote the happiness, comfort 
and well-being of humanity.” 

Mr. Kahler was chosen by the Wash- 
ington Award Commission representing 
AIEE, the Western Society of Engineers, 
American Society of Civil Engineers, 
American Institute of Mining, Metallurgi- 
cal and Petroleum Engineers, and Amer- 
ican Society of Mechanical Engineers. Mr. 
Kahler, born on a Missouri farm, spoke 
on “Plowing a Straight Furrow,” which 
he said meant “striving to meet the high- 
est possible standards of excellence.” 

He suggested that the five engineering 
societies form a joint committee “to vol- 
unteer guidance and counsel to the Ad- 
ministration and Congress in the selection 
of the best methods of rendering techni- 
cal assistance abroad.” 

Mr. Kahler pointed out that such a 
committee could bring together a wide 
range of engineering wisdom and experi- 
ence. 

“The international field is fertile ground 
into which professional engineering socie 
ties might well sink their plowshares, and 
with their skills open up new areas in 
which freedom and respect for human 
dignity will flourish,” he said. 


Missouri Honor Award 
Presented to V. H. Disney 


V. H. Disney (M °50), director of the 
Electronics Research Division, Armour 
Research Foundation, Illinois Institute 
of Technology, Chicago, Ill., has been 
presented with a Missouri Honor Award 
for Distinguished Service in Engineering 
by the College of Engineering and the 
Engineering Foundation of the Univer- 
sity of Missouri. 

Mr. Disney was cited for “his success- 
ful and outstanding career in the field 
of electronics research; his engineering 
and management contributions to the 
development of electronic computers, 
automation and communication systems; 
his administrative and engineering skill 
as director of the Electronics Research 
Division of the Armour Research Foun- 
dation and as president of the National 
Electronics Conference.” 
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AIEE FELLOWS ELECTED 


Board of Directors Meeting, January 27, 1961 


Carl Edward Asbury (AM ’39, M ’46), chief 
electrical engineer, Commonwealth Asso- 
ciates Inc., Jackson, Mich., has been trans 
ferred to the grade of Fellow in the 
AIEE “ for contributions to the field 
of power engineering and to national and 
international standards.” He was born in 
Tamaroa, Ill., on June 7, 1912, and re 
ceived his B.S. degree in electrical engi 
neering from the University of Illinois in 
1938. Upon graduation, he was employed 
by the Illinoislowa Power Company, 
which later became the Illinois Power 
Company, Decatur, Ill., where he worked 
as a graduate engineer for a year and as 
an assistant engineer in the operating, 
depart 
During 


maintenance, and construction 
ments for the foilowing year 
1941-46, he was a relay engineer for the 
company, in charge of all relay applica 
tions, settings, short circuit studies, and 
relay test crews, and assisted with system 
operating problems and = some plan 
ning problems For the first 4 vears of 
this period, he was also an electrical engi 
neering instructor in the Engineering Ex- 
tension for evening classes at the Univer 
Illinois. In 1946, he 
Commonwealth and Southern Corporation, 
Jackson, Mich., and for the next 5 years 
was responsible for technical studies and 


sity of joined 


application of major electric equipment. 
During 1951-56, he was principal engineer 
with Commonwealth Associates, Inc., for 
merly Commonwealth and Southern Cor- 
poration, as a supervisor in charge of 
major electric equipment application, esti 
mating, technical studies, and investiga 
tions. Until 1958, he served as electrical 
systems engineer in charge of the system 
planning section. In 1960, he was advanced 
to his present assignment as chief electrical 
engineer in charge of the electrical portion 
of power plants, substations, transmission 
lines, application and design, as well as 
application, 
specifications, estimating, relay 


major electric equipment 
setting, 
technical studies, and investigations. He is 
a member of Eta Kappa Nu and the Na- 
tional Society of Professional Engineers. 
Mr. Asbury has been chairman of the C50 
Subcommittee on Synchronous Machines of 
the American Standards Association. In 
1958-59, he was the U. S. delegate to the 
International Electrotechnical Commission. 


Cc. E. Asbury 


Mr. Asbury has served on the following 
AIEE Committees: Relay (1949-51), Rotat- 
ing Machinery (1951, 1956-57), Switchgear 
(1952, 1956-61), Power Generation (1952, 
1956-57), Substations (1953, 1956-57), Di- 
electrics (1955-56), and Standards (1959-61). 


Theron Adelbert Brown (M '31), president 
and general manager, Madison Gas and 
Electric Company, Madison, Wis., has been 
transferred to the grade of Fellow in the 
AIEE “. . . for contributions to the de- 
sign of distribution systems, substations 
and power plants.” He was born May 7, 
1896, in Spring Green, Sauk County, Wis., 
and graduated from the University of Wis- 
consin in 1923 with the B.S. degree in 
electrical engineering. During 1921-23, he 
was a student employee of Madison Gas 
and Electric, assigned to drafting and maps 
and records. In 1923, he became superin- 
tendent, gas and electric distribution, a po- 
sition he held until 1942. Mr. Brown was 
responsible for the long- and short-range 
system gas and electric system design and 
construction, which included design and 
construction of a low-voltage a-c under- 
ground electric distribution system. He 
was in charge of the design and construc- 
tion of a 4-kv primary distribution system 
network supplied from unit-type distribu- 
tion substations. Following this, he worked 
on the design and construction of 825 psi, 
825 F steam generating turbine and boiler 
addition, electric generating plant, and 
subsequent additions of generating capac- 
ity totaling 70,000 kw. In 1942, he was 
promoted to general superintendent and 
chief engineer, and was assigned to the de- 
sign and construction of a 1,250-psi 1,000 F 
generating plant addition totaling 88,000 
kw. Mr. Brown became president and gen- 
eral manager in 1958, the position he 
now holds. He is responsible for general 
management at the policy-making level, 
all operations, engineering, system plan- 
ning, and financing. A registered profes- 
sional engineer of the State of Wisconsin, 
he is a member of the Wisconsin Society 
of Professional Engineers, the Engineering 
Society of Milwaukee, and Eta Kappa Nu. 
He has held the office of vice-president and 
president of the Wisconsin Utilities Asso- 
ciation, and was chairman of the Madison 
Section, AIEE, in 1934. In 1959, he was 


DeLonge 
T. A. Brown 
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awarded a citation by the University of 
Wisconsin for service in engineering. 


William Russell Clark (AM °37, M 44), 
manager, Product Engineering Division, 
Leeds and Northrup Company, Philadel- 
phia, Pa., has been transferred to the 
grade of Fellow in the AIEE “ for 
contributions by invention, development 
and design to recording, measuring and 
control instruments and systems.” Born 
November 28, 1907, in Trainer, Pa., he 
studied electrical engineering at the Uni- 
versity of Pennsylvania from which he re- 
ceived the B.S., M.S., and Sc.D degrees in 
1929, 1932, and 1938, respectively. Dr. 
Clark joined Leeds and Northrup in 1929 
as a research assistant. In 1932, he became 
associated with the Franklin Institute Mu- 
seum staff and took charge of the Elec 
tricity and Magnetism Section of the 
physics department. He returned to Leeds 
and Northrup in 1934 as an electrical re- 
search engineer. In 1945, he became super- 
visory research technologist of the Elec- 
trical Division of their research depart 
ment, and in 1952 was appointed chief. 
He was named chief of the _ Electro- 
Mechanical Division of the research and 
development department in 1955, be- 
came assistant chief engineer in 1956, and 
was appointed manager of the Product En- 
gineering Division in 1956. Dr. Clark is a 
senior member of the Institute of Radio 
Engineers, a member of the Instrument 
Society of America, and the Engineers 
Club of Philadelphia. He has served on 
the Panel on Test Equipment of the Re- 
search and Development Board of the 
U. S. Military Establishment. He has been 
secretary and chairman of the Philadel- 
phia Section, AIEE. Currently serving as 
treasurer (1960-61) of the Institute, he has 
served as an AIEE director (1956-61), and 
has been a member of the following AIEE 
Committees: Electronics (1945, 1948-55, 
1958-61); Instruments and Measurements 
(1947-55, chairman 1949-51); Technical 
Program (1949-50); Standards (1949-50); 
Science and Electronics Division (1949-57, 
chairman 1952-54); Technical Operations 
(1952-61, chairman 1956-57); Instrumenta- 
tion Division (1956-57); Recording and 
Controlling Instruments (1956-57); Board 
of Directors (1956-57, 1961); Planning and 
Co-ordination (1956-60); Constitution and 
Bylaws (1957-58); Recognition Awards 
(1957-58); Finance Committee (chairman 
1958-60); Executive Committee (1959-60); 
and District representatives to the Tech- 
nical Operations Department (1960-61). 


W. R. Clark 
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A. J. Cooper R. K. Hellmann J. J. A. Jessel J. W. Jones 


Archibald John Cooper (AM '25, M ‘50, 
Member for Life), retired manager of the 
Empire Kegion of the Allis-Chalmers Man 
ufacturing Company, has been transferred 
to the grade of Fellow in the ATEE 
for contributions toward the prac 
tical application of electrical machinery.” 
Born April 25, 1888, in Sydney, Australia 
he attended Sydney Technical College. He 
was associated with the New South Wales 
Government Railways and Tramways be 
fore coming to the United States in 1909 
Mr. Cooper was employed by the Seattle 
Electric Company, Stone & Webster Divi- 
sion, and then joined Allis-Chalmers in 
Milwaukee, Wis., as member of the Grad 
uate Training Course. He was employed 
in the electrical estimating and service de 
partment until he was transferred to the 
Boston Sales Office in 1912. As a sales rep 
resentative of Allis-Chalmers, Mr. Cooper 
was instrumental in the following: He in 
troduced steam turbines in the New Eng- 
land textile mills. He introduced modern 
high-efficiency waterwheels with vertical 
shaft generators in various pulp and paper 
mills and textile mills in New England. 
He co-operated with Charles T. Main of 
Boston in electrifying old cotton mills that 
were primarily mechanically driven. Mr. 
Cooper also introduced the first high-effi 
ciency pumps 
into pulp and paper mills, and the first 
self-starting synchronous motors for instal- 
lation in rubber plants. In 1920, he came 
to New York as a salesman for Allis 
Chalmers and handled all the major utili- 
ties, holding companies, and consulting 
engineers. He helped bring to New York 
engineers the many advances in steam and 
hydraulic turbine design. During World 
War II, he introduced the 21 gas turbine 
generating units for installation in oil re 
fineries to utilize the by-product hot gases. 
He became assistant manager and then 
manager of the Allis-Chalmers New York 
Sales Office. When the region system was 
developed, he was made manager of the 
Empire Region, and recently retired after 
50 years with the company. He is a mem- 
ber of the Montclair, N. J., Society of 
Engineers. 


motor-driven centrifugal 


Reinhard K. Hellman (AM °37, M °45) 
vice-president and director, Hazeltine Re 
search Corporation, Little Neck, N. Y., has 
been transferred to the grade of Fellow 
in the AIEE “ for contributions in 
the field of civilian and military elec- 
tronics.” He was born August 25, 1909, in 
Aachen, Germany, and received the de- 
grees of Dipl. Ing. in electrical engineering 
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and Dr. Ing. in 1932 and 1937, respectively, 
from the Institute of Technology in 
Aachen. In 1933, he joined the technical 
staff of Siemens & Halske A.G. in Berlin, 
Germany, where he was concerned with 
the development of carrier-frequency tele- 
phone equipment and instrumentation for 
acoustical measurements. When he came 
to this country in 1937, he became an 
electronics consultant with Tris Sales Cor 
poration, New York City. In 1939, Dr. 
Hellmann became assistant chief engineer 
of the Connecticut Telephone & Electric 
Corporation, Meriden, Conn., where his 
responsibilities included development and 
production engineering of military tele- 
phone and switchboard equipment as well 
as the development of a high-speed re- 
corder and components for the telephone 
field. In 1947, Dr. Hellman joined Hazel- 
tine Electronics Corporation where he was 
first engaged in circuit development for 
television receivers, and in 1949 he be- 
came chief engineer of the Hearing Aid 
Division. He was assigned as chief test en- 
gineer in 1951, and in this capacity he 
organized a department responsible for 
development of testing methods and 
equipment for the company’s military elec 
tronics activities, which included the estab 
lishment of an electronic standards and 
environmental testing laboratory. Pro- 
moted to assistant vice-president of the 
operating subsidiary. Hazeltine Electronics 
Division, he became responsible for the 
Technical Publications Department and 
for the administration of proposal evalua 
tion. In his present position as vice-presi- 
dent and director of Hazeltine Research 
Corporation, he is concerned with the di- 
rection and administration of research in 
electronic systems and apparatus for mili- 
tary and industrial applications. He is also 
a vice-president of Wheeler Laboratories, 
another Hazeltine subsidiary engaged in 
the development of antennas and micro 
wave components. Dr. Hellman is a Fellow 
of the Institute of Radio Engineers. He 
has served on the following AIEE Com- 
mittees: Television and Aural Broadcast- 
ing Systems (1952-57), Communication 
Theory (1955-60, chairman 1957-59), Elec- 
tronic and High Frequency Instruments 
(1956-61), and Communication Division 
(1957-61). 


Joseph J. A. Jessel (AM 37, M °48), head, 
Section of Transmission and Co-ordination, 
Bureau of Power, Federal Power Commis- 
sion, Washington, D. C., has been trans- 
ferred to the grade of Fellow in the AIEE 


. . . for contributions to the co-ordina- 


Institute Activities 


tion of power generation and transmis- 
sion.” He was born December 20, 1907, 
in Lawrence, Mass., and received the elec 
trical engineering degrees of S.B. in 1931 
S.M. in 1932, and Sc.D. in 1934, from the 
Harvard Engineering School, Harvard 
University. After summer work with the 
Edison Electric Illuminating Company and 
Boston Elevated Railway Company. Mr. 
Jessel joined the staff of the Federal Power 
Commission in 1934 as a junior engineer 
with the National Power Survey to work 
on electric power transmission. In 1936, he 
was transferred to the San Francisco Re 
gional Office of the Commission where he 
became assistant electrical engineer special- 
izing on power market surveys, electrical 
features of licensed hydroelectric projects, 
and unusual electrical design problems. 
By 1941, he was promoted to associate 
electrical engineer and electrical engi- 
neer. In 1942, Mr. Jessel was transferred 
to the Washington, D. C., office of the 
Commission where as senior electrical en- 
gineer he was in technical charge of trans 
mission and engineering phases of war- 
power contracts for electric service to wat 
industries. In 1945, he became principal 
electrical engineer and head of the Trans- 
mission and Co-ordination Section, in 
charge of interconnection and co-ordina- 
tion studies, high-voltage transmission 
studies, and electric facility work. He has 
had prime responsibility with the Commis 
sion for advancing the interconnection and 
co-ordination of electric utility systems on 
an area and regional basis and the co- 
ordination of power generation and trans- 
mission for most economic use of the nat- 
ural resources. He has appeared as an ex- 
pert witness at Commission hearings be 
fore examiners and before committees of 
Congress. He has been a member since 
1942 of the faculty of the Graduate School, 
U. S. Department of Agriculture. A regis- 
tered professional engineer in California 
and Washington, D. C., Mr. Jessel is a 
member of the Washington Society of En- 
gineers, the Harvard Engineering Society, 
and Tau Beta Pi. He has been chairman 
of the Audit and Press Relations Commit- 
tees of the D. C. Council of Engineering 
and Architectural Societies. 


John Wandesford Jones (AM ‘22, M 50, 
Member for Life), senior engineer, Phila- 
delphia Electric Company, Philadelphia, 
Pa., has been transferred to the grade of 
Fellow in the AIEE “. . . for contributions 
to the basic development of a major elec- 
tric generating and transmission system 
and to standards for rotating machines.” 
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Born July 16, 1894, in Camden, N. J., he 
received the B.S. degree in electrical engi- 
neering from the University of Pennsyl 
vania in 1920. Mi 
*hiladelphia Electric since 


Jones has been asso 


ciated with 
1920 when he started as an electrical in- 
spector in the Station Construction Divi 


sion and was transferred in 1923 to the 
Electrical Engineering Division. His activi 
ties in the Electrical Engineering Divison 
have related chiefly to the design and en- 
gineering of generating stations, substa- 
tions, and associated transmission system, 
with special attention to the rotating elec 
tric machines. He is a registered engineer 
in the State of Pennsylvania and is a mem 
ber of Eta Kappa Nu, Tau Beta Pi, and 
Sigma Xi. Mi 
American Standards Association’s Sectional 
Committee C50—Rotating Electrical Ma 
chinery. He has served on the AIEE Pro 
tective Devices Committee (1947-48) and 
Rotating Machinery Committee (1947-59) 


Jones is a member of the 


George Avenel Lewis (M ‘48), supervisor 
of power, Region 6, Bureau of Reclama 
tion, Billings, Mont 
fo the grade of Fellow in the AIEE * 


for contributions to the planning and de 


has been transferred 


sign of a large hydro-electric power genera 
tion and transmission system.” Mr. Lewis 
was born in Cuba, IIL, on February 24, 
1909, and received the B.S. degree in elec 
trical engineering in 1932 from the South 
Dakota School of Mines and Technology 
at Rapid City, 8. Dak. During 1933-35, he 
was with the Wyoming State Highway 
Department on highway location and in- 
spection. In 1935, he was employed by the 
Bureau of Reclamation, Heart Mountain 
Project, at Cody, Wyo., and was trans 
ferred to the Bureau's chief engineer's 
office at Denver, Colo., in 1942. Four years 
later, he was transferred to the Region 6 
office of the Bureau of Reclamation at Bill 
ings, where he was head of the Resources 
and Development Branch of the Power 
Division. Mr. Lewis was transferred to the 
head of the Operations and Maintenance 
Branch in 1959 and was appointed re 
gional supervisor of power in 1960. A 
registered professional engineer in the 
State of Montana, Mr. Lewis is a member 
of the National Society of Professional En 
gineers, and of the Montana Society of 
Engineers. He served as chairman of the 
sillings Subsection, AIEF 1959-60) 


Raymond Charles Machler (M ‘46), di 
rector of research and development, Leeds 


and Northrup Company Philadelphia 


Pa., has been transferred to the grade of 
Fellow in the AIEE “* for contribu- 
tions in the field of electrical measure- 
ments.” Born February 9, 1906, in Evans- 
ton, Ill, he received his B.S. degree in 
electrical engineering in 1929, his M.S. de- 
gree in 1934 in physics, and his Ph.D. 
degree in physics as a Phi Beta Kappa in 
1935, all from Northwestern University. 
During 1929-32, he worked as a research 
engineer for Leeds and Northrup. He was 
employed as a_ physicist for Leeds and 
Northrup during 1935-39, was made chief 
of the Physics Division in 1939, associate 
director of research in 1948, director of 
research in 1951, and director of research 
and development in 1954. He is a member 
of the company’s Management Committee. 
Dr. Machler was a civilian employee of the 
Office of Scientific Research and Develop- 
ment in 1944 and received the Naval Ord- 
nance Development Award in 1945. He isa 
American Physical So- 
ciety, the American Management Associa- 
tion, the American Association for the 
Advancement of Science, the American So- 
ciety for Testing Materials, the Franklin 
Institute, the Institute of Radio Engineers, 
the Industrial Research Institute, the Na- 
tional Association of Manufacturers Com- 
Research, the Philadelphia 
Science Council, the Physics Club of Phila- 
delphia, the Society for Applied Spectros- 


member of the 


mittee on 


copy, the Spectroscopy Society of Pitts- 
burgh, and Sigma Xi. Dr. Machler has 
served on the AIEE Electric Heating Com- 
mittee (1950-52) and Research Committee 
(1952-57). 


Charles William Maloney (AM °35, M °50), 
chief electrical engineer, Stone and Web- 
ster Engineering Boston, 
Mass., has been transferred to the grade 
of Fellow in the AIEE “. . . for contribu- 
tions to the design of electric generating 


Corporation, 


stations and to a major system frequency 
conversion.” He was born December 29, 
1898, in Woburn, Mass., and graduated 
from the Massachusetts Institute of Tech 
nology in 1921 with the B.S. degree in 
electrical engineering. In 1921, he was em- 
ployed by the City of Boston, assigned to 
electrical drafting, construction and gen- 
eral engineering. He joined Stone and 
Webster in 1924 as an electrical designer 
in the Drafting Division. In 1926, he be- 
came an engineer in the Electrical Division 
and worked on industrial and public util 
ity power plant projects, which included 
the Rock Island Hydroelectric Develop- 
ment. During 1934-35, he was an electrical 
engineer for United Engineers and Con 


structors, Inc. For the following 2 years, 
he served the U. S. Army Engineers as an 
electrical engineer in the Eastport, Maine, 
office, where he developed plans for the 
Passamaquoddy Tidal Power study. Mr. 
Maloney returned to Stone and Webster 
in 1937 as an electrical engineer. For the 
next 19 years, he was in responsible charge 
of the electrical engineering on numerous 
industrial, public utility, and government 
agency projects. His duties involved de- 
termination of unit ratings, planning pro- 
tective relay schemes, station service sup- 
ply methods, and selection of switchgear 
for central station, as well as for trans- 
mission and distribution purposes. Among 
his contributions have been his services in 
the 50- to 60-cycle frequency change and 
25- to 60-cycle frequency change for entire 
utility systems. He was made assistant 
chief electrical engineer for Stone and 
Webster in 1956, and chief electrical engi- 
neer in 1957. He is a member of the Na- 
tional Society of Professional Engineers 
and was chairman of the Boston Section, 
AIEE (1955-56). 


Whitney Matthews (AM ‘39, M ‘46), chief 
of the Payload Systems Division, Goddard 
Space Flight Center, Greenbelt, Md., has 
been transferred to the grade of Fellow in 
the AIEE “ for contributions to the 
engineering application of solid-state phe- 
nomena and to telemetry systems.” Born 
November 27, 1915, in Crooked Tree, 
Ohio, he received his B.S. degree in elec 
trical engineering in 1938 from Ohio State 
University. Mr. Matthews then became as 
sociated with the Rural Electrification 
Administration until called to active duty 
with the U. S. Marine Corps Reserve in 
1942. After serving as a radar officer in 
training, combat, and research duties, he 
was released to inactive duty after World 
War II. Mr. Matthews is now on the re- 
tired list with the rank of major. After 
the war, he joined the staff of the U. S. 
Naval Research Laboratory in a research 
program of electronic and _ solid-state in- 
strumentation techniques. Upon creation 
of the National Aeronautics and Space Ad- 
ministration in 1958, he was transferred to 
that organization by Executive Order of 
the president. Mr. Matthews is a member 
of the American Association for the Ad- 
vancement of Science, the Scientific Re- 
search Society of America, Tau Beta Pi, 
and Eta Kappa Nu. He has served on the 
AIEE Instruments and Measurements Com- 
mittee (1942-48, 1949-53) and Electronic 
and High Frequency Instruments Commit- 
tee (1956-60). 
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Sundbybergs 


Robert Nordell 


Robert Nordell (M ‘47), chief engineer, 
Sieverts Kabelverk, Sundbyberg, Sweden, 
has been transferred to the grade of Fel- 
low in the AIEE “. for contributions 
to the design and manufacturing of high- 
voltage cables and for the development of 
welded aluminum sheaths for cables.” He 
was born May 24, 1907, in Solvesborg, 
Sweden. In 1933, he graduated from the 
Royal Institute of Technology, Stockholm, 
Sweden, and was in the same year em- 
ployed by the Institute of High Voltage 
Research, Uppsala, Sweden. He came to 
Sieverts Kabelverk in 1938 as a research 
engineer, and in 1949 he was appointed 
chief engineer of the company. Mr. Nor- 
dell has been one of the pioneers in Swe- 
den in developing low- and medium-volt- 
age PVC-insulated power cables to replace 
paper-insulated cables, and he has made 
the method of high-frequency resistance 
welding applicable to aluminum cable 
sheaths. Since 1951, he has been a member 
of the Technical Board of the Swedish 
Bureau for Testing Electrical Equipment 
(SEMKO), and since 1952, chairman of the 
official Swedish Cable Standardizing Com 
mittee. In 1949, he became an official 
member of the CIGRE (International Con- 
ference on Large Electric Systems) cable 
committee, and in 1952 he was appointed 
chairman of Technical Committee No. 33 
of the International Electrotechnical Com 
mission. In 1952, he became a special 
European member of the Insulated Con- 
ductors Committee, AIEE. 


Charles Evans Pflug (M °50), plant engi- 


neer, American Motors 
Kenosha, Wis., has been transferred to the 
grade of Fellow in the AIEE “. . . for 
contributions to electrified production of 


Corporation, 


automobiles.” He was born October 22, 
1900, in Tobias Village, Nebr., and grad 
uated in 1926 from the University of 
Nebraska with the B.S. degree in electrical 
engineering. Mr. Pflug was employed in 
1926-28 by the General Electric Company, 
Schenectady, N. Y., 
assistant head of testing of large motors 
and generators. In 1928, he became assist 
ant division engineer of the Wisconsin 
Power and Light Company. He was en 
gaged as substation engineer for the Wis 
consin Gas and Electric Company in 1938. 
Mr. Pflug began his career with American 
Motors in 1939, then Nash-Kelvinator 
Corporation. As electrical engineer, he was 
responsible for all the power problems, 
which included industrial equipment and 
control problems. His principal respon- 
sibility became plant engineering. A cargo 


as test engineer and 
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C. E. Pflug 


trailer plant was built and equipped at 
Racine, Wis.; two propeller plants in 
Lansing, Mich.; a helicopter plant in De- 
troit, Mich.; and at Kenosha, Wis., the 
design and equipment of assembly plants. 
As plant engineer for American Motors at 
Kenosha, he took an active part in the 
building and acquisition program, which 
increased the plant size from two million 
square feet to over five million square 
feet of floor space. 


James Ashburn Rawls (AM ’31, M ‘'37), 
manager of engineering and construction, 
Virginia Electric and Power Company, 
Richmond, Va., has been transferred to 
the grade of Fellow in the AIEE “.. . for 
contributions to the design and operation 
of electric power systems.” Mr. Rawls was 
born March 22, 1905, at Holland, Va., and 
graduated in 1926 from the Virginia Poly- 
technic Institute with the B. S. degree in 
electrical engineering. Mr. Rawls joined 
Virginia Electric and Power after gradua- 
tion, where he was assigned to Suffolk and 
Norfolk, Va., until his transfer 3 years 
later to Richmond, Va., the system head- 
quarters. For a 6-month period in 1938, 
he was loaned by the Baton Rouge Elec- 
tric Company to organize an engineering 
department. In Richmond, Mr. Rawls’ 
early assignments pertained to substation 
and transmission design and construction. 
In 1947, he was made supervisor of elec 
tric equipment and transmission, which 
included the maintenance and operation 
of the transmission system, electric equip- 
ment, relaying and control, communica- 
tion, and metering. In 1954, he was made 
system manager of transmission and dis 
tribution, which added the operation of 
the distribution system to his previous 
duties. In 1957, he was promoted to his 
present position in charge of the engi 
neering, planning, construction, and real 
estate departments. He is a registered pro- 
fessional engineer in Virginia, and a mem 
ber of the National Society of Professional 
Engineers, the International Congress on 
High Voltage Lines, and the Central Vir 
ginia Engineers Club. Mr. Rawls has 
served on the AIEE Transmission and 
Distribution Committee (1951-61). 


Julian Rogoff (M ‘48), executive vice 
president, Burndy Corporation, Norwalk, 
Conn., has been transferred to the grade 
of Fellow in the AIEE “. for contribu 
tions to improvement of electrical connec- 
tions and to design and development of 
circuit protective devices.” Mr. Rogoff was 
born May 16, 1910, in New York City, 
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J. A. Rawls 


Burndy Corp. 
Julian Rogoff 


and received the degree of B.S. in me 
chanical engineering in 1930 from the 
New York University College of Engi- 
neering. Further formal education in- 
cluded graduate work in advanced 
physics, mathematics, and metallurgy at 
Polytechnic Institute of Brooklyn. In 
1930, he joined Burndy, and moving 
through a number of design, research, and 
development positions, he became chief 
engineer and director in 1947, vice-presi 
dent in 1955, vice-president and Omaton 
Division manager in 1956, and executive 
vice-president in 1960. Mr. Rogoff has 
developed more than 30 products for 
which he holds United States patents, as 
well as several abroad. The products in- 
vented include fuses, limiters, other forms 
of circuit-breaking protection for under- 
ground electrical distribution systems, and 
fusible protection of electric circuits in 
aircraft. He has directed the research and 
development concerning electrical connec 
tions between copper and aluminum and 
aluminum to aluminum. His committee 
work has included the Underwriters’ Lab 
oratories Industry Advisory Conference, 
the Committee on the Preparation of 
Standards of the National Electrical Man- 
ufacturers Association, and the AIEE 
Committee on the Preparation of the Red 
Book. Mr. Rogoff is a member of the 
American Ordnance Association and the 
History of Science Society, and is a regis 
tered professional engineer in the State 
of New York. 


Walter Henry Sammis (AM ‘20, M ‘38 
Member for Life), president, Ohio Edison 
Company, Akron, Ohio, has been trans 
ferred to the grade of Fellow in the 
AIEE” ... for contributions to electric 
utility engineering, development, and 
management.” Born June 28, 1896, in 
Hempstead, N. Y., he received the elec 
trical engineering degree in 1917 from 
Columbia University. Mr. Sammis was an 
instructor in electrical engineering at 
Columbia University during 1919-20. He 
was employed as an engineer for the Con 
sumers Power Company, Jackson, Mich., 
in 1920-24, and in 1925, he became as- 
sistant to the vice-president and general 
manager. In 1930, he went to the Com 
monwealth and Southern Corporation as 
assistant to the vice-president. He became 
vice-president and director of the cor 
poration in 1938, a position he held until 
1941, and was a director in 1942-52. Mr. 
Sammis has served as a director of the 
Edison Electric Institute and as its presi- 
dent. He was a vice-president and director 
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W. H. Sammis 


Cor 
director in 


Commonwealth and Southern 
1933-44 
a vice-president and di 


of the 
poration in and a 
1947-49. He 
rector of the [ransportation 
Corporation in 1935-38 and president and 
1938-48. During 1932-44, he 
a vice-president and director of the 
Consumers Power Company. Mr. Sammis 


served as a 


Was 


Securities 


director in 
was 
vice-president and director 
of the Ohio Edison Company in 1933-36 
1941-44, 


directo 


and and has been its president 
1944. He 


director of 


and since became vice 
the Pennsyl 
Castle, Pa., 
director in 
chairman of the 
the National 
Association of Companies in 
1945-49, a the Council of 
Electric Operating Companies in 1942-45, 
and a Electric Utility De 
1950-53. My 
and 
member of the Ohio Valley 
the Indiana 
Kentucky Electric Corporation since 1952 
East Central Nucleat 
Group since 1957, and was its president in 
1958-59. He is a 


president and 


vania Powe 
in 1933-36 
1936-50, and 


board. He 


Company, New 
president and 

1955, 
director of 
Electric 


since 


was a 
member of 


member of the 


fense Advisory Council in 


Sammis has been a director execu 
tive committee 


Electric Corporation and 


a trustee of the 


the Executive 
Association of 


member of 
Edison 


Beta Pi, 


Committee of the 
Illuminating Tau 


Sigma Xi 


Companies 
and 


Richard Warren 


advance 


AM °42, M °49) 


ordnance de 


Samsel 
systems engineect 
partment General Electric 
Pittshield, Mass 


the grade of Fellow in the 


Company 
transferred to 
AIEEF .. for 


contributions to the development of elec 


has been 


tro-acousti¢ and electro-optic geal for 


submarine defense systems.” He was born 
July 2, 1920, in Evanston, Ill 
graduated in 1941 
University with the degree of B.S. in elec 
That 
the student engineering training program 
Electric 


and was 


from Northwestern 


trical engineering vear, he entered 


of General and completed the 
company’s Advanced Engineering Program 
A Course and Nuclear Engineering Course. 
During 1941-55, he 

General Engineering 


Electric 


was employed at the 
Laboratory of Gen 


eral There, he was engaged in 
the development of high-frequency unde 
water sound equipment and the electro 
acoustic transducers they employ. He was 
the Electric de 
titanate ceramic 
worked 
on noise and vibration reduction prob 
lems and 


mentation 


responsible for General 


velopment of barium 


transducers. For several years, he 
instru 


develop 


several new 
He did 
mental work on high-intensity 


contributed 
techniques. 
ultrasonic 
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R. W. Samsel 


equipment and consulting in applied 
physics. From this work in the General 
Engineering Laboratory, he now holds 13 
patents. In 1956, he transferred to the 
Special Defense Projects Department to 
work on the Atlas Missile System. In 1957, 
transferred to the ordnance de 
Pittsfield. There, he 
the design configuration of 
the optical alignment subsystem used in 
the Polaris missile system fire control. He 
has been in the Advance Engineering 
Operation since 1959. Mr. Samsel is a 
member of the Acoustical Society of 
America and of the Institute of Radio 
Engineers. He is a member of Tau Beta 
Pi and Sigma Xi. 


he was 
partment at 
sponsible for 


was re 


Cecil Myron Steeves (AM ’'29, M 
technical director, Companhia Brasileira 
Administradora de Servicos Técnicos, Rio 
de Janeiro, Brazil, has been transferred to 
the grade of Fellow in the AIEE “. . . for 
contributions to the design and operation 
of a major electric power system in Brazil.” 
Mr. Steeves was December 16, 1906, 
in Moncton, N. B., Canada, and received 
his B.S. degree in electrical engineering in 
1927 from the University of New Bruns 
wick. After graduation, he was employed 
by the Canadian General Electric 
where he participated in 
Graduate Engineers 


41), 


born 


Com 
their 
Course at 
Toronto. In 1928, he 

Traction Light and 
Power group and worked in the engineer- 
ing department of the Canadian General 
Finance Company, Canada, 
where he was engaged in engineering and 
purchasing services for the associated com- 
panies in Brazil, Mexico, and Spain. In 
1938, he was transferred to the con- 
struction department in Sao Paulo, Brazil, 
where he 


pany, 
Training 
Peterborough and 


joined the Brazilian 


Toronto, 


new 
served as electrical engineer in 
charge of the electrical design, erection, 
and commissioning of all 
equipment and the 
Brazilian Traction Companies in Rio de 
Janeiro and Sao Paulo. In 1948, he 
made chief of the Operating Division of 
the Sao Paulo Tramway, Light and Power 
Company Ltd., and was responsible for 


generating 
transmission lines of 


was 


maintenance, as 
and distribution construc 
1951, he was transferred to Rio 
de Janeiro as superintendent of the elec 
trical department of the Rio de Janeiro 
Tramway, Light and Company 
Ltd., where he was responsible for all the 
electrical operation of that company. 
Three years later, he was promoted to 
assistant manager in charge of 


system operation and 
well as station 


tion. In 


Power 


general 
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Sport 

W. C. Stoker 
electrical services of the same 
In 1957, he was transferred to 
panhia_ Brasileira Administradora’ de 
Servicos Técnicos, which is the manage 
ment company of the Brazilian Traction 
group in Brazil. He is the technical direc 
tor and acts as a consultant and co-ordi- 
nator of electrical engineering matters. 
Mr. Steeves is a_ registered professional 
engineer in the Province of Ontario and 
is also a member of the Engineering In 
stitute of Canada. 


company. 
the Com 


Warren Cady Stoker (M °45), professor of 
electrical engineering and dean of the 
Hartford Graduate Division, Rensselaer 
Polytechnic Institute, East Windsor Hill, 
Conn., has been transferred to the grade 
of Fellow in the AIEE “. . . for contribu- 
tions to electrical engineering education.” 
Dr. Stoker was born on January 30, 1912 
in Union Springs, N. Y., and was edu 
cated at Rensselaer Polytechnic in Troy, 
N. Y., from which he received the degrees 
of electrical engineering in 1933, master 
of electrical engineering in 1934, and 
Ph.D. in physics in 1938. Dr. Stoker, who 
has been a member of the faculty of 
Rensselaer Polytechnic since 1934, became 
assistant professor in 1941, associate pro- 
fessor in 1945, and professor of electrical 
engineering in 1951. During this period, 
he was actively engaged in research, di- 
recting projects in the fields of radio- 
frequency noise and interference, electro- 
magnetic shielding, and measurements of 
radiation and leakage. In 1946, he was 
given responsibility for a new electronics 
option within the Department of Electri- 
cal Engineering. Dr. Stoker named 
director of the Computer Laboratory at 
Rensselaer in 1952, one of the first in the 
country to provide computer services to 
industry. He was appointed director of 
the Hartford Graduate Center of Rensse 
laer Polytechnic in 1955 and became the 
dean of this center in 1957. He has served 
consultant to numerous industrial 
clients. Dr. Stoker is a member of the 
American Society for Engineering Edu- 
cation, a senior member of the Institute 
of Radio Engineers, and a member of 
Sigma Xi, Eta Kappa Nu, and Tau Beta 
Pi. 


was 


as a 


Tsen Cha Tsao (AM ‘41, M ’50), senior 


research engineer, Columbia University 
Electronics Research Laboratories, New 
York, N. Y., has been transferred to the 
grade of Fellow in the AIEE “. . . for re- 
habilitation of electrical utilities in 
Greater Shanghai and contributions to 
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electrical communications.” Mr. Tsao was 
born October 16, 1901, in Shanghai, China, 
He was graduated with honor in 1924 
with the B.S. degree in electrical. engineer- 
ing from the National Chiao-tung Unive1 
sity, Shanghai. Mr. Tsao was sent by 
China to England to receive practical 
training at the Metropolitan-Vickers Elec- 
tric Manufacturing Company in Manches- 
ter. In 1927, he was admitted to Har- 
vard University, was awarded the M.S. de 
gree in electrical engineering in 1929, and 
then returned to China to teach at the 
National Chekiang University. 
1932-39, he was appointed first as project 
engineer and then as director of the 
Chekiang Telephone Administration in 
charge of long distance telephone design, 
construction, and operation for the whole 
Province of Chekiang. When the Sino 
Japanese war broke out in 1937, he was 
assigned as the commissioner of telecom 
munications for Southeastern China and 
supervised the construction of communi 
cation network from Chungking to Shan- 
Yao for military use. He was the first 
communications engineer who designed 
and installed the carrier telephone in 
China. He was awarded the Medal of 
Distinguished Service for this assignment 


During 


by the Chinese National Government. In 
1948, he was appointed ministerial direc- 
tor of post and telecommunications for 
supervising electric communication and 
post services for entire China. In 1945, 
when World War II ended, he was ap- 
pointed commissioner of public utilities 
for Greater Shanghai. His principal job 
was the rehabilitation of electric power, 
telephone, electric tramways, and all other 
public utilities. He came to the United 
States in 1949, and in 1950 he joined the 
Consolidated Edison Company in New 
York as engineer in system engineering. 
In 1955, he was an engineer writer and 
a consultant to McGraw-Hill Book Com 
pany in New York. In 1958, he joined the 
Columbia University Electronics Research 
Laboratories as senior engineer. His re 
search covers radar and simulators for 
missile operational training. He is a past 
chairman of the Chinese Institute of En 
gineers of Greater New York. He is a 
licensed engineer in the 
States of New York and New Jersey, a 
member of the British 


professional 


Institution of 
Electrical Engineers, a senior member of 
the Institute of Radio Engineers, a mem 
ber of the American Society of Mechani 
cal Engineers, a member of the American 
Rocket Societv, and a member of the New 
York Society of Professional Engineers. 
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P. G. Wallace 


Paul Gipson Wallace (AM ‘40, M ‘47), 
assistant chief engineer, Texas Power and 
Light Company, Dallas, Texas, has been 
transferred to the grade of Fellow in the 
AIEE “. . . for contributions to the elec 
trical design and construction of a rapidly 
expanding electric utility system.” He was 
born January 15, 1903, in Omaha 
and attended Burleson and Texas A & M 
Colleges. In 1924, he began his engineer 
ing career with the Texas Power an! 
Light Company as an electrical draftsman 
in the engineering department. In 1926, he 
became a substation section leader in the 
drafting department where he supervised 
electrical layouts for 69-kv and 138-kv 


Texas, 


substations. He was advanced to electrical 
design engineer in 1929 and to electrical 
engineer in Trinidad, Texas, in 1933. Two 
years later, he was transferred to the 
General Office in Dallas, and worked on 
the appraisal of the company’s electrical 
property. In 1939, he was appointed head 
of the Electrical Design Division of the 
company’s engineering department. He 
was appointed chief electrical engineer in 
1951 and assistant chief engineer in 1952. 
Mr. Wallace is a member of the Texas 
Society of Professional Engineers, the Na- 
tional Society of Professional Engineers, 
the Dallas Electric Club, and the Engi- 
neers Club of Dallas. He has served as 
vice-president of AIEE District 15 (1960; 
62), as an AIEE director (1955-59), and on 
the following AIEE Committees: Registra- 
tion of Engineers (1949-51), Transmission 
and Distribution (1950-61), Edison Medal 
(1953, 1958), Constitution and Bylaws 
(1955-57), Safety (1956-57), and Publica- 
tions Department (1959-60). 


James B. Ward (AM ‘40, M °49), director 
of research, Pacific Power and Light Com- 
pany, Portland, Ore., has been trans- 
ferred to the grade of Fellow in the 
AIEE “. . . for contributions to electrical 
engineering through teaching and _ re- 
search.” He was born April 27, 1917, in 
Monte Vista, Colo. After receiving the 
B. S. degree in electrical engineering at 
Colorado State University in 1939, he 
joined the Commonwealth Edison Com- 
pany. After attending the student training 
program, he was assigned to the System 
Development Division for 2 years. In 1942, 
he joined the faculty of Purdue Univer 
sity in the School of Electrical Engineer- 
ing. While engaged in teaching and re 
search assignments, he completed work 
for the degrees of M.S. in 1945 and Ph.D. 
in 1949, both in electrical engineering. 
While at Purdue, Dr. Ward worked with 
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J. B. Ward 


A. J. Williams, Jr. 


a large number of electric utilities on net 
work analyses studies and system analysis 
problems. Through research activities and 
supervision of graduate students, he made 
significant contributions to the literature 
on loss formulas, economy loading, equiva 
lent circuit, and computer applications to 
power system problems. In 1957, he joined 
Pacific Power and Light Company, where 
he worked on engineering applications of 
computers and on special studies. In 1959, 
he was named director of research and 
placed in charge of Pacific Power’s newly 
formed Research Department. He is a 
registered 
diana and Oregon and a member of Eta 
Kappa Nu, Sigma Tau, Phi Kappa Phi, 
and the American Society for Engineering 
Education. He has served on the AIEE 
System Engineering Committee (1950-60). 


professional engineer in In- 


Albert James Williams, Jr. (AM °27, M 
45), science advisor, Leeds & Northrup 
Company, North Wales, Pa., has been 
transferred to the grade of Fellow in the 
AIEE “. . . for his invention, research and 
development to practice of null-balance 
system of precise electrical measurement.” 
Born February 28, 1903, in Media, Pa., 
he received a B.A. degree from Swarth 
more College in 1924. Following Summer 
telephone training in 1923, he started in 
1924 with Bell Telephone Laboratories, 
assigned to designing transformers. Start 
ing with the Leeds and Northrup Com 
pany in 1927, he joined the research de 
partment in 1929 with an assignment on 
recorders. His work led to deliveries in 


1933 of null-balanced recorders improved 


by the use of a d-c to ac modulator, 
vacuum tubes, and a _ reversible motor 
with tachometer damping. During 1934 
51, he was chief of the electrical division 
of the research department and provided 
ideas and leadership resulting in the so 
lution of a great many problems which 
involved electrical measurements. In 1951 
he became associate director of research, 
and since 1955 has been science advisor to 
make greater use of his technical talent. 
Some of his work is on record in 38 U. § 
patents and in technical papers, 7 on re 
corders, 4 on amplifiers, 3 on measure 
ments, and | on golf. He is a member of 
Sigma Xi, the American Physical Society, 
the American Society of Mechanical En 
gineers, and a Fellow of the Institute of 
Radio Engineers. He has served as a liaison 
representative on standards (1951-54) and 
on the following AIEE Committees: Re 
search (1936-40), Standards (1949-50), and 
Feedback Control Systems (1949-56). 





AIEE PERSONALITIES 


R. D. Bennett 


R. D. Bennett (F °35) has joined the staff 
of the Martin Company, Baltimore, Md., 
in the newly created position of director 
of research. Dr. Bennett was formerly as 
sociated with the General Electric Com 
pany, where he was manager of its Val 
lecitos Atomic Laboratory at Pleasanton, 
Calif. He has served on the AIEE Nucle 
onics Committee (1957-61) 

r. B. Collins, Jr. (AM °54) has been ap 
pointed product engineering manager in 
the commercial marketing department of 
Lenkurt Electric Company, Inc., San Cat 
los, Calif. Formerly director of Carrier and 
Radio Sales for Automatic Electric Sales 
Corporation, Chicago, Ill., Mr. Collins will 
be responsible in his new positton for the 


technical liaison necessary between mat 
keting and development engineering. Mr. 


Collins succeeds M. C. Royalty (AM ’36), 


who has been named Southwestern Dis- 
trict sales manager, with offices in Dallas, 
Texas. 


M. A. de Ferranti (M 
pointed president of ITT (International 
Telephone and Telegraph Corporation) 
Europe, Inc., and European general man 
ager. He joined TTT from the Interna 
tional Group of General Electric Com 
pany, where he was most recently on 


43) has been ap- 


special international assignment for the 
company. As head of ITT Europe, Mr. 
de Ferranti will make his headquarters in 
Brussels, Belgium, where he directs the 
co-ordination and expansion of ITT’s ex- 
investment in manufacturing 
sales, service, and telecommunications op 
erations throughout Europe, Africa, and 
the Middle East. 


tensive 


H. S. Eadie (M ’60) has been elected 
vice-president and general manager of the 
Grigsby Arlington 
Heights, Ill. He joined Grigsby in 1958. 


Company, Inc., 


Harold Goldberg (AM °35, M ‘44), for 
merly vice-president in charge of Emerson 
Research Laboratories, has been named 
executive vice-president of Emertron, Inc. 
The Board of Directors of Emertron in- 
cludes Dr. Goldberg and D. D. Israel (F 


48), executive vice-president, Emerson 





L. W. COLE (M °43), chairman of the board of Federal Pacific Electric Company (center), re- 
ceived the Cooper Union Alumni Association's Gano Dunn Medal for Professional Achievement 
at a Founder's Day banquet held February 11 by the Cooper Union Alumni Association. M. M. 
Becker (M '58), Class of 1921, Cooper Union School of Engineering, and president of the 
Standard Switchboard Corporation (left), presented the medal. |. S$. Olds (right) is chairman 
of the Cooper Union Trustees and former chairman of the board of the U. S. Steel Company. 
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Radio & Phonograph Corporation, Jer 
City, N. J. 


F. W. Gutzwiller (AM ’51) has been ap- 
pointed manager of application engineer- 
ing for the General Electric Rectifier 
Components Department, Auburn, N. Y. 
He was previously consulting engineer for 
rectifier applications. Mr. Gutzwiller is in 
charge of developing new and_ broader 
uses for semiconductor rectifier compo- 
nents as well as assisting customers in 
solving specific application problems. 


R. T. Horsfall (M °48), formerly chief en- 
gineer of the W. W. Clark Corporation, 
Cleveland, Ohio, has been elected vice- 
president in charge of engineering. 


A. C. Keller (AM °47, M °50), director, 
Switching Systems Division, Bell Tele- 
phone Laboratories, Inc., New York, N. Y., 
has been named a Fellow of the Institute 
of Radio Engineers. He was cited “for 
contributions to the recording and repro- 
duction of stereophonic sound and _ to 
telephone switching.” 


N. O. Kirkby (AM '58) has been appointed 
vice-president of the GX&W Electric Spe- 
cialty Company, Blue Island, Ill. 


F. D. McCann (Affil ’56) has been ap- 
pointed manager of the New York Indus- 
trial Sales Office of General Precision, 
Inc., Kearfott Division. Mr. McCann was 
formerly a representative for Kearfott 
power equipment and ultrasonic products. 


R. L. McDermott (AM ’51) has been ap- 
pointed manager of industrial sales of the 
Norwood, Ohio, Works of the Allis-Chal- 
mers Manufacturing Company. He was 
formerly manager of general industrial 
sales in the Cincinnati district. 


R. J. Palmer (AM ’22, M °46, Member for 
Life) has retired as municipal lighting 
engineering co-ordinator for the Detroit 
Edison Company, Detroit, Mich., after al- 
most 39 years of service with the com 
pany. As a lighting engineer, Mr. Palmer 
was responsible for the design of street 
lighting systems for several communities, 
which include Highland Park, Grosse 
Pointe, Harper Woods, Dearborn, River 
Rouge, and Ferndale. Mr. Palmer started 
with Detroit Edison in 1922 as a surveyor 
with an electric power line construction 
crew in the Ann Arbor area and held sev 
eral posts in the company’s engineering 
departments before being named munici 
pal lighting engineering co-ordinator for 
the general engineering department in 
1954. 


A. E. Rosenberg (AM "47, M °55) has been 
appointed operations manager for the 
Components Division of Epsco, Inc., 
Cambridge, Mass. Mr. Rosenberg came to 
Epsco from the Raytheon Company where 
he was engineering manager, Circuit Pak 
Department. 


J. A. Smith (AM ‘44, M '53), formerly 
assistant vice-president, has become vice- 
president, production and power opera 
tions, Shawinigan Water and Power Com- 
pany, Montreal, Que., Canada. Donald 
King (AM °38, M ‘'49), formerly assist- 
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ant manager, power operations and en- 
gineering department, has become vice- 
president, in charge of a new department 
to be called the system planning and en- 
gineering department, which has been es- 
tablished to co-ordinate these functions. 
Mr. Smith has served on the AIEE Power 
Generation Committee (1960-61). Mr. King 
is a member of the AIEE System Engi- 
neering Committee (1958-61), and District 
10 representative to the Technical Opera- 
tions Department (1960-61). 


G.M. Stapleton (M '44), vice-president of 
Ward Leonard Electric Company, Mount 
Vernon, N. Y., has been appointed gen- 
eral manager of the company and _ will 
continue as manager of dimmer sales. 


W. G. Stiffler, Jr. (AM '59), has joined 
the Reliance Electric and Engineering 
Company as senior insulation engineer at 
the company headquarters in Cleveland, 
Ohio. Mr. Stiffler will direct the engineer- 
ing and development activities which in- 
volve electrical insulation for all of the 
company’s products which include electric 
motors, gearmotors, electrical and mechan- 
ical speed drives, electronic and magnetic 
controls and regulators for industrial and 
marine purposes. 


B. J. Stimpson (AM °52) has been pro- 
moted to the position of marketing man- 
ager—power circuit breakers and power 
switching equipment for Federal Pacific 
Electric Company, Newark, N. J. Subse- 
quent to his appointment to marketing 
manager, he was assistant marketing man- 
ager—circuit breakers and power switch- 
ing equipment. 


B. M. Werly (AM ’'25, F °51), assistant 
manager of the engineering, construction, 
maintenance, and utilities organization of 
the Kodak Park Works of Eastman Kodak 
Company, Rochester, N. Y., will become 
manager of the organization on June lI. 


J. B. Williams (AM °43, M °52), vice-presi- 
dent of Electronic Communications, Inc., 
and general manager of its St. Petersburg 
Division, was elected a director at the 
annual meeting of stockholders. He joined 
the corporation in 1960. 


M. A. Xavier (AM '53) has been elected 
vice-president of Century Electronics & 
Instruments, Inc., Tulsa, Okla. As chief 
engineer of the firm, Dr. Xavier spear- 
headed the design and _ engineering 
groups who are successfully completing 
the first phase of the Minuteman Telem- 
etry Car program under subcontract to 
Boeing Aircraft Company. 


M. M. York (AM ’43, M ’54) has been ap- 
pointed director of industry co-ordination 
for the Industries Group of Allis-Chal- 
mers Manufacturing Company, Milwau- 





Membership in the American Institute of Elec- 
trical Engineers, including a subscription to 
this publication, is open to most electrical en- 
gineers. Complete information as to the mem- 
bership grade, qualifications, and fees may 
be obtained from Mr. N. S. Hibshman, Secre- 
tary, 33 West 39th Street, New York 18, N.Y. 


May 1961 


kee, Wis. In his new capacity, Mr. York 
is responsible for continuing the develop- 
ment of industry contacts and promotion 
for the purpose of accomplishing a better 
understanding of company capabilities 
and industry needs. He was previously 
manager of marketing for the Industrial 
Equipment Division 


W. F. Young (M '36) has retired as ex- 
ecutive vice-president of G&W_ Electric 
Specialty Company but remains in an ad- 
visory capacity. 


OBITUARIES 


Frank Cleveland Bolton (AM ‘09, M ’14, 
F 42, Member for Life), president emeritus 
of Texas Agricultural and Mechanical (A 
& M) college, died January 31 at the age 
of 77. Since his retirement, Dr. Bolton 
had been an electrical engineering con- 
sultant to industry in the Southwest. He 
was also a director of various state pro- 
grams in the application of electricity to 
agriculture. Born March 24, 1883, in 
Pontotoc, Miss., he received the B.S. de- 
gree in electrical engineering from Mis- 
sissippi State College in 1905, and the 
M.S. degree from Ohio State University 
in 1928. The honorary degree of LL.D. 
was conferred on him by Austin College 
in 1932. He was an instructor at Mis- 
sissippi State College during 1906-09, and 
in 1909 he joined the Texas A & M 
faculty as a professor of engineering. He 
served as head of the department of en- 
gineering, dean of engineering, dean of 
the college, executive vice-president, and 
then president, until his retirement in 
1955. Dr. Bolton served as_ vice-presi- 
dent of AIEE District 7 (1938-40) and 
on the following AIEE Committees: 
Education (1936-41), Membership (1938- 
39), Board of Directors (1938-40), Legis- 
lation Affecting the Engineering Pro- 
fession (1940-41), and Institute Policy 
(1941-42). 


William Henry Fisher (AM '54, M '56), 
chief electrical engineer for the Cali- 
fornia-Oregon Power Company, died 
January 18. He was born in Scottsburg, 
Ore., on July 28, 1911, and was a gradu- 
ate of Oregon State College with the B.S. 
degree in electrical engineering. He was 
employed by the company after gradua- 
tion. His duties were interrupted by mili- 
tary service during 1942-45, when he served 
in the U. S. Navy as a lieutenant in the 
Mediterranean, European, and Asiatic 
theaters of operation. 


Lyde E. Howard (AM ‘40, M ’47), man- 
ager of engineering, wire and cable de- 
partment, General Electric Company, 
Bridgeport, Conn., died January 14. 
Born January 28, 1909, in Cairo, Ill., he 
received the B.S. in electrical engineer- 
ing in 1930 from the University of Mis- 
souri. Mr. Howard was employed by 
General Electric in Schenectady, N. Y., 
in 1930, assigned to testing electric 
equipment. In 1932, he was transferred 
to cable design engineering. In 1937, he 
became cable specialist, in Chicago, IL., 
in charge of the application and sale of 
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power cable systems. Two years later, he 
was transferred to Philadelphia, Pa., as 
district cable specialist. Mr. Howard 
served on the AIEE Insulated Conductors 
Committee (1953-61). 


E. Donald Kennedy (AM '32, M 49), 
electronics engineer, Harshaw Chemical 
Company, Cleveland, Ohio, died March 
6 at the age of 52. Mr. Kennedy had 
been associated with Harshaw for the 
last 7 years. Previously, he worked for 
Goodyear Aircraft Corporation in Akron, 
Ohio, and was a professor of electrical 
engineering at the University of Florida. 
Mr. Kennedy was born in Tangsi, China, 
on November 11, 1908. He graduated 
from Case Institute of Technology in 
1930 with the B.S. degree in electrical 
engineering, and in 1933 from Rutgers 
University with the M.S. degree in com- 
munications. He was a member of the 
Institute of Radio Engineers. 


Roy Eric Lindblom (AM ’26, M_ '35), 
electrical engineering professor, Univer- 
sity of Washington, Seattle, Wash., died 
January 2. Born October 19, 1898, in 
Minneapolis, Minn., he was educated at 
the University of Washington from 
which he received the B.S. and M.S. de- 
grees in electrical engineering in 1922 
and 1929, respectively. In 1922, he was 
employed by Boeing Airplane Company 
in Seattle, Wash., and the following year 
by Stone and Webster, Seattle. In 1924, 
he joined the Department of Electrical 
Engineering at the University of Wash- 
ington as an instructor. He was advanced 
to assistant professor in 1929, and- to 
professor in 1945. Prof. Lindblom was 
primarily responsible for the design of 
the present Electrical Engineering Build- 
ing, constructed in 1948, and supervised 
the laboratory installations throughout 
the building. He was a licensed engineer 
in the State of Washington. 


Carl Russell (AM ‘43, M °48), electrical 
engineer, Pacific Power and Light Com- 
pany, Portland, Ore., died February 3 
at the age of 61. Mr. Russell was born 
in Sweet Home, Ore., on July 2, 1899. 
He graduated from Oregon State College 
in 1921 with the B.S. degree in electrical 
engineering. Mr. Russell joined the com- 
pany in 1946 as division engineer in As- 
toria, Ore. In 1949, he was transferred 
to Portland as assistant area engineer, 
the position he held at the time of his 
death. Mr. Russell was a registered pro- 
fessional engineer in the State of Oregon 
and a member of the Professional Engi- 
neers of Oregon and the National Society 
of Professional Engineers. 


Roy E. Uptegraff, Sr. (M °45), an elec- 
trical engineer and chairman of the 
Board of R. E. Uptegraff Manufacturing 
Company, Scottdale, Pa., died February 
1. Born June 13, 1888, in Kansas, Mr. 
Uptegraff began manufacturing electrical 
transformers in Pittsburgh, Pa., in 1925, 
He started with $750 working capital, 
and by 1929 the company was beginning 
to round out its product line. In 1939, 
the company moved to Scottdale. He re- 
cently helped establish the company’s 
subsidiary, the Uptegraff Transformer 
Company in Somerset, Pa. 
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Space-Age Chim ps 


OF CURRENT 
INTEREST 





TINY TRANSMITTER demonstrated by International Rectifier Corpora- 
tion’s research chimpanzee Murph and engineer Harvey Hanish is part 
of company’s new ground monitoring equipment for checking heart 
conditions of astronauts in space. Electrodes taped on chimp’s chest 


transmit heart data instantly from out in space; information is con- 
tinuously recorded on oscilloscope. 


Demonstrate Bioelectronic Devices 


UNITED STATES space research is al- 
ready paying off in new devices capable 
of helping medical science save and pro- 
long life here on earth. 

These devices, premiered recently by 
International Rectifier Corporation, El 
Segundo, Calif., permit doctors and sur- 
geons to watch and listen to the heart, 
brain, and other vital organs through 
miniature electronic “windows” and tiny 
microphones 

[Two space-age chimpanzees, Murph 
and Jerry, recently demonstrated how the 
“bioelectronic units are based to check 
and report on the whole human physio- 
logical system of men in space or men 
on earth. The scientific simians were flown 
from California to demonstrate the equip- 
ment, which included the types used by 
their “‘cousin Ham, in the first United 
States chimpanzee-manned space flight 

Dr. Oscar Dallons, head of International 
Rectifier Corporation’s Dallons Labora- 
tories, Inc., subsidiary, disclosed that such 
devices are essential in assisting space and 
medical scientists and gathering data on 
heart, lung, and brain response to weight- 
lessness and other environmental factors 
that the first astronauts will experience 
He also revealed that the company’s bio- 
electronic equipment is being placed in 
modern hospitals, clinics, and laboratories, 
greatly advancing conventional methods 
and shortening precious diagnosis time. 

For example, Dr. Dallons said, one de- 
vice makes it possible for physicians and 


390 


surgeons to make an accurate diagnosis 
of a cardiac emergency within 3 minutes 
after a patient enters a hospital, where 
conventional methods require several 
hours. 

Medical and electronic space experts 
call these devices “physiotel” equipment, 
short for physiological telemetry—the 
measurement and transmission of physio- 
logical data from space to earth, or over 
any distance. 

Advanced devices disclosed by Interna- 
tional Rectifier Corporation were: 


1. A microphone, called a micreoma- 
nometer, so tiny it can pass through the 
eye of a sailmaker’s needle. The “mike” 
is inserted through the arteries into the 
heart and reports with 5,000-cycle fidelity 
the condition of the heart from the inside 
out via a coaxial cable 

2. A sugar-cube-size “hewline” (“Hos- 
pital Early Warning’) cardiac monitor 
that, used in conjunction with an elec- 
trode chest belt, can give a physician an 
accurate electronic report on a patient's 
heart, eventually by local or long-distance 
telephone. 

3. A similar monitor that can be used 
aboard a space capsule or at earth moni- 
toring stations to help transmit readings 
on human _ physiological responses via 
radio telemetry, or for tape recordings 
either aboard a space vehicle or on earth. 

4. Electronic monitors in use and avail- 
able to medical science that give cardiac 


Of Current Interest 


specialists instant and accurate readings 
on an astronaut’s condition, or in operat- 
ing or emergency rooms, on a patient’s 
immediate heart beat, pulse, temperature, 
and brain waves. EE 


CUBE-SIZE transmitter, developed by In- 
ternational Rectifier Corporation's Dallons 
Laboratories to monitor hearts of astronauts 
in space, can also save lives on earth by 
reporting heart conditions to physicians by 
telephone to save precious time. 
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Airborne TV System To Help 
Guide Telescope Floating in Stratosphere 


A NEW and complex high-altitude air- 
borne television system, nearing comple- 
tion at the laboratories of the Radio Cor- 
poration of America (RCA), will provide 
astronomers with remote electronic “eyes” 
as they study the heavens through a 36- 
inch telescope suspended from a balloon 
15 miles above the earth. 

The balloon telescope project, known 
as Stratoscope II, was conceived by Prof. 
Martin Schwarzschild, of the Princeton 
Universit)’ Department of Astronomy. It 
is now in preparation by Princeton Uni- 
versity under joint sponsorship of the 
Office of Naval Research and the National 
Science Foundation. The National Aero- 
nautics and Space Administration is sup- 
porting the television development. 

RCA is providing for the system a tele- 
vision complex that will enable astrono- 
mers on the ground to select fields of view 
for the telescope through _ television 
cameras on the balloon-borne assembly, 
and a communications 
system that will transmit commands aloft 
from the base station. 

Details of the new television system 
were disclosed by L. E. Flory, who headed 
an RCA Laboratories engineering team 
under the general supervision of Dr. V. K. 
Zworykin, honorary vice-president of RCA, 
in developing the equipment at the David 
Sarnoff Research Center, Princeton, N. J. 
The same team developed a smaller tele- 
vision system used successfully in 1959 to 
help in guiding a 12-inch telescope carried 
aloft in the Stratoscope I project fo 
studies of the sun. 

[he Stratoscope I project resulted in 


remote-control 


the clearest sequence of photographs ever 
recorded of the surface of the sun and the 
areas immediately surrounding sunspots. 
With Stratoscope II, Princeton University 
astronomers hope to gain a clearer under- 
standing of such phenomena as the divi- 
sions in Saturn’s rings, the sudden atmos- 
pheric changes that take place on Jupiter 
and Venus, and the gaseous nebulae from 
which new stars are formed. 

According to Mr. Flory, the RCA system 
for Stratoscope II represents ‘‘a major 
advance in the application of television to 
the special requirements of astronomy.’ 
He gave the following description of its 
principal features: 

Two specially developed transistorized 
television cameras, each weighing about 
58 pounds, will be mounted in pressurized 
cylinders on the telescope assembly sus- 
pended from the balloon. One of the 
cameras, equipped with a wide-angle lens, 
will look directly out into space. Scanning 
an area extending across 10 degrees of the 
sky, it will transmit to the ground a large- 
area picture to be used by the astronomers 
in selecting their targets for detailed view- 
ing through the telescope. 

The second camera will be positioned 
to look through the telescope to show the 
astronomers what the instrument is seeing. 
This magnified smaller-area image, cover- 
ing less then 1 degree of the sky, will 
guide the astronomers in centering the 
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telescope on the stars, star clusters, or 
planets which are to be studied in detail 
and photographed with a film camera in- 
cluded in the airborne assembly. 

At the heart of each camera is a new 
developmental RCA image orthicon pick- 
up tube so sensitive that it can “see” 
stars too faint to be seen by the naked eye. 
Developed jointly by RCA Laboratories 
and the RCA Electron Tube Division at 
Lancaster, Pa., the new tubes resemble the 
standard image orthicon tubes used in 
conventional television studio cameras, 
but have a more efficient cathode and a 
newly developed semiconductor target. 
These features provide an image orthicon 
tube that is particularly suited for use at 
the extremely low light levels involved in 
astronomy, and, at these very low light 
levels, the tube has at least ten times the 
sensitivity of a standard image orthicon. 

According to Mr. Flory, the Stratoscope 
II cameras have picked up and transmitted 
images of eight-magnitude stars in out- 
door tests at RCA Laboratories. He added 
that stars as faint as the twelfth magni- 
tude should be visible to the camera 
which looks through the 36-inch tele- 
scope. By comparison, the normal human 
eye cannot see any object fainter than a 
sixty-magnitude star even under the most 
ideal viewing conditions. 

In addition to the special pickup tubes 
and fully transistorized circuits, the new 
cameras are equipped with remote controls 
which will enable ground operators to 
adjust all of their essential functions 


A new type of tran- 
sistorized television 
camera, one of two to 
be sent aloft on the 
Stratoscope II 36-inch 
balloon-borne_ tele- 
scope for astronomical 
studies from an alti- 
tude of 15 miles, is 
shown here receiving 
adjustments by L. A. 
Boyer at RCA’s David 
Sarnoff Research Cen- 
ter, where the cameras 
and their associated 
transmitting and re- 
ceiving systems have 
been developed. At 
right is lens through 
which camera will 
scan the heavens to 
provide astronomers on 
ground with image 
needed for remote 
control of telescope’s 
aim. 


Of Current Interest 


during flight. It was pointed out that the 
degree of control permitted by the system 
will be “nearly as complete as that given 
to the cameraman in a conventional tele- 
vision broadcast studio.” 

Besides the new cameras and their as- 
sociated airborne transmitters and ground- 
based monitors, RCA Laboratories engi- 
neers have developed a multifunction an- 
tenna system which will be mounted on 
the telescope assembly to handle all com- 
munications between the balloon and the 
base station. To relay operating instruc- 
tions to the balloon from the ground, two 
special 20-channel command radio systems 
have been developed by RCA’s Astro- 
Electronics Division, Princeton, employ- 
ing techniques similar to those used for 
remote control of operations in the RCA- 
developed Tiros weather observation sat- 
ellite. 

The engineering team responsible for 
development of the television system in 
cludes W. S. Pike, J. M. Morgan, L. A. 
Boyer, and A. D. Cope, who directed the 
RCA Laboratories work on the special 
Image Orthicon tubes. The antenna sys- 
tem was developed by O. M. Woodward, 
of the RCA Laboratories technical staff. 

EE 


Secret Communication System 
Uses Infrared Radiation Gun 


A new communication system that uses 
“ray guns” to transmit voices secretly and 
silently by means of invisible infrared 
beams has been announced by the Aero- 
nautical Division of Minneapolis-Honey- 
well. 

Ihe system makes use of sending and 
receiving units shaped like guns. They are 





aimed at each other for the transmission 
of a narrow beam of infrared radiation, 
Words spoken into the gun are elec 
tronically converted into infrared beams 
and transmitted to the receiver which 
converts the message back into sound. 

Small hand-held units can be used for 
communication between points up to 3 
miles apart, and there are larger systems 
that have a range of up to 20 miles. 

The system alled Maxsecom (Maxi- 
mum Security Communications), is de- 
scribed as immune to interference detec 
tion, or jamming. It was developed fot 


military, police, and civil defense applica 
tions, and for a variety of industrial ap 
plications 

It was pointed out that since the system 
requires no wires or cables between trans- 
mitting and receiving units, it can be put 
Into Opt ration qui kiv asa temporary com 
munication system. Also termed an ad 
vantage is the fact that it uses a portion 
of the electromagnetic spectrum that is 
considerably less crowded and, therefore, 
less subject to public control than radio 
channels 

The infrared signal of MAxseconm is 
confined by optical control to a narrow 
beam between sender and receiver. The 
signal can be received only in this zone, 
and then only by another MAXxsECOM unit 
containing the necessary specialized infra- 
red sensor optics and decoding device. 

The optical assembly for MAaxsecom 
consists of a lamp housing, condensing 
lens system, germanium semiconductor 
modulator crystal, lead sulfide detector 
and collecting optics. Weight of the en- 
tire transceiver unit is under 10 pounds 

Here is how the system works: Infrared 
radiation is emitted by a tungsten fila 
ment lamp, collected by the condensing 
lens system, and focusd onto the face of 
the semiconductor modulator. Voice sig- 
nals picked up by a microphone are am- 
plified and impressed on the modulator. 

Electrical modulation of the crystal re- 
sults in an optical modulation of the inci- 
dent infrared radiation as_ it 
through the crystal. The outgoing infra 
red radiation is collected on the lens and 
refracted into a narrow cone of radiation. 

At the receiving end, a MAxsEcom unit 
collects the modulated infrared radiation 
and focuses it onto the detector cell. The 


passes 


WORDS spoken into 
device are electroni- 
cally converted into 
infrared beams and 
transmitted to a simi- 
lar gun-like receiver 
several miles away 
that converts the mes- 
sage back to sound. 
The system, called 
MAXSECOM (Maxi- 
mum Security Com- 
munications) was de- 
veloped by Minneapo- 
lis-Honeywell for use 
in military, police and 
civil defense opera- 
tions, and for a va- 
riety of industrial ap- 
plications. 


signal then is amplified by means of the 
same electric circuits used for transmis 
sion, and the signals are sent into the 


speaker. EE 


Nuclear-Thermoelectric 
Generator Developed 


A new lightweight nuclear generator 
which converts heat directly into electric 
power is undergoing performance testing 
at the Air Research and Development 
Command's Air Force Special Weapons 
Center in Albuquerque, N. Mex. It was 
developed under Air Force contract to 
provide a reliable and long-life power 
source for facilities such as small un- 
manned surface radio beacons and weather 
stations. The completely portable nuclear 
auxiliary power device, which weighs less 
than 40 pounds, was designed and con- 
structed by the new products laboratories 
of Westinghouse Electric Corporation in 
Pittsburgh, Pa. The generator produces 
approximately 150 watts of electric power 
and was designed for | year of contin- 
uous unattended operation. It uses radio- 
active isotopes, such as Curium 242 as its 
heat source. 

The generator’s 144 small semiconduc- 
tive elements are heated by this heat 
source to a temperature of about 1,000 F. 
Finned heat exchangers, which cover the 
generator like the quills on a porcupine, 
keep the cold side of the elements at a 
temperature of $00 F. This temperature 
difference produces a flow of electric 
current in the elements. The over-all 
device is only 10 inches high and 16 inches 
in diameter. 

Designated the NAP-/00, it is another 
step in a series of developments by the 
Air Research and Development Command 
which will lead to increasing Air Force 
utilization of thermoelectric devices for 
converting nuclear energy directly into 
electric power. Such devices are depend- 
able and durable. They have no movable 
parts, are easy to install and require a 
minimum of maintenance. 

The Air Force Special Weapons Center's 
Nuclear Power Applications Branch is 
conducting environmental, endurance, 
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efficiency, and maximum power testing 
under the direction of Captain Gerald 
McGovern of Washington, D.C. 

The thermoelectric couples used in the 
generator were fabricated at the Westing- 
house semiconductor department plant 
at Youngwood, Pa. ce 


Computer Designed Especially 
For Automatic Programming 


A new solid-state electronic informa- 
tion processing system—a_ self-regulating 
problem-oriented data-processing system 
that makes flexible multiprocessing and 
system expansion without reprogramming 
practical for the first time—has been an- 
nounced by Burroughs Corporation. 

Departing from traditional concepts of 
electronic computer design, the system, 
called the B5000, is the first computer 
designed especially for automatic pro- 
gramming. 

R. R. Eppert, Burroughs president, said 
the medium-priced system will provide 
large-scale performance for both business 
and scientific problems “with an ease of 
operation some compute! experts pre- 
dicted would not be forthcoming for an- 
other decade. 

“The B5000 is a computer user's com 
puter,” he said, “because it abandons the 
piecemeal approaches of conventional ma- 
chines to attack the total problem-solving 
process—from problem analysis and state- 
ment through programming, debugging 
and processing to final results.” 

“Computer engineering technology in 
providing high internal machine speeds 
far outstripped the ability to use this 
speed efficiently. And every time the speed 
was increased it became even more difficult 
to communicate with the computer.” 

The B5000, like other large-scale elec- 
tronics systems, is fast (execution time for 
the add operation is 3 microseconds or 
more than 250,000 additions per second), 
but Burroughs designers have found a way 
to use this speed efficiently and close the 
communications gap at the same time, it 
was stated. 

The result is a problem-oriented system, 
operating in common algebraic and bt 
ness languages, so that high-speed compu- 
tations need no longer be preceded by 
painfully slow computer programming, 
problem translation, and debugging. 

A complete “software” package, includ- 
ing Atcot (Algorithmic Language) and 
Cosot (Common Business Oriented Lan- 
guage) compilers, as well as powerful ex- 
tensions of each, and a comprehensive 
master control program, will be standard 
with each system. 

This will enable users to communicate 
efficiently with the machine in the lan- 
guage of the problem, both for initial pro- 
gramming and subsequent symbolic de- 
bugging, rather than in complex numeri- 
cal codes. Efficient object machine lan- 
guage programs will be compiled auto- 
matically 20 to 50 times faster than the 
most advanced automatic programming 
techniques employed thus far on conven- 
tional computers. 

The master control program will per- 
mit maximum, efficient operation with 
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® SIMPLE examples of the two universal 
automatic computer programming languages, 
ALGOL (Algorithmic Language) and COBOL 
(Common Business Oriented Language), show 
how closely they resemble their pure deriva- 
tives, algebra and English. Both ALGOL and 
COBOL will be standard on the Burroughs 
B5000 Information Processing System. 


minimum human intervention. Virtually 
self-regulating, the system schedules and 
keeps track of its own workload, automati- 
cally by-passes certain units if they mal- 
function, and advises its operator when 
he makes a mistake. 

[The computer automatically performs 
diagnostic maintenance routines to assure 
maximum up-time, either during process- 
ing or at the conclusion of all processing. 


ALGOL—COBOL Spoken Here 


Development of two common computer 
languages, Atco. and Cosot, is enabling 
man to talk to these intricate electronic 
machines in algebra and English. 

AtcoL, formulated in 1958 by an inter- 
national group of logicians, mathema- 
ticians, and computer experts, allows com- 
puter commands to be expressed in nearly 
pure algebra, the mathematician’s natural 
problem-solving language. Cosot now 
under development, is designed as a com- 
mon language for business data processing. 





mathematical problem: 
d=a(b+c) 


ALGOL statement: 
D:=Ax(B+C); 





FICA DEDUCTION = FICA RATE (GROSS PAY +RAISE) 


COMPUTE FICA-DED EQUALS FICA-RATE 
TIMES (GROSS-PAY PLUS RAISE) 


data processing problem: 


COBOL statement: 








In the past, computer instruction (pro- 
gramming) was a ponderous task, requir- 
ing knowledge of complex numerical ma- 
chine codes, foreign to all but the highly 
trained specialist. The writing of one pro- 
gram often tied up teams of high-priced 
talent for many months. Resulting costs, 
in many cases, rivalled the price of the 
equipment complex itself. 

Programming in familiar algreba (ALGOL) 
and English (Cosot) substantially reduces 
the time necessary to do the job, releas- 
ing persons of advanced talents and train 
ing for more demanding assignments. 
Practical use of these automatic program- 
ming languages also is expected to in- 
crease computer acceptance among those 
who have to date been reluctant to assume 
the huge programming expenses _pre- 
viously necessary. 

Burroughs, the first manufacturer to 
implement the use of ALGOL in communi- 
cating with a computer, drew from its ex- 
perience with common languages in de- 
signing the B5000. EE 


“Hypalon” Synthetic Rubber 


Key to A-C Powered Mining Operation 


é 


DEEP in the Warrior coal fields, 380 feet 
below the wooded Allegheny foothills 
northwest of Birmingham, Ala., “Hypalon” 
synthetic rubber is playing a key role in 
the electrical system of one of the first 


ABOVE, LEFT: High-voltage connector of Hypalon synthetic rubber on 
mine cable is rated for 7,500 volts. Lock, safety caps assure safety 
in use or disconnected. Above, right: Shuttle car operates on a-c sys- 
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coal mines in the United States to use 
alternating current throughout the instal- 
lation. 

rhe mine, SEGCO Mine No. 1, operated 
by Alabama By-Products Corporation as 


increasing operating 
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agents for the Southern Electric Generat- 
ing Company, produces bituminous coal 
for a steam-powered electric generating 
plant. Alternating current was specified 
for the installation to gain economies both 
in initial installation and in operations 
and maintenance. 

The higher voltages used in a-c installa- 
tions underground required exceptionally 
high standards in equipment reliability to 
guard against personal injury or costly 
interruptions in production. While ade- 
quate cable, switchgear, transformers, 
and safety controls were readily available, 
high-voltage connectors capable of mect- 
ing mining requirements posed a majot1 
problem. Because the connectors are used 
not only where cable lengths meet but 
also wherever the circuits enter or leave 
control and transformer boxes or operat 
ing equipment, solution of the problem 
was fundamental in developing a safe, 
workable system. 

Five years of research, development, and 
exhaustive testing by the Electrical Prod 
ucts Division of Joy Manufacturing Com- 
pany in St. Louis were required to pro- 
duce a satisfactory unit. A major problem 
was the fact that none of the elastomers 
tested could stand up to the rugged re- 
quirements. 

Then Joy engineers turned to a rela 
tively new elastomer—Hypalon synthetic 
rubber—noted for 
corona, weathering, and abrasion. The 


resistance to ozone, 


result was a rugged connector perma- 
nently vulcanized to the cable jacket, 
rated for 7,500 volts. The body of Hy- 
palon, a_ chlorosulfonated polyethylene 
developed by Du Pont, stood up to all 


tem made possible through use of high-voltage connectors of Hypalon, 
efficiency. Hypalon, a chlorosulfonated poly- 
ethylene, was developed by Du Pont. 
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Future Meetings of Other Societies 


Institute of Radio Engineers 
Fifth Midwest Symposium on Circuit 
Theory, May 6-9, University of Illi- 
nois, Urbana, Il. 


13th Annual National Aerospace Elec- 
tronics Conference, May 8-10, Bilt- 
more and Miami Hotels, Dayton, 
Ohio. 


National Symposium on Microwave 
Theory and Techniques, May 15-17, 
Sheraton Park Hotel, Washington, 
D.C 


AIChE, National Meeting, May 7-10, 
Cleveland, Ohio. J. F Antwerpen, Sec- 
retary, American Institute of Chemical 
Engineers, 25 W. 45th St., New York 36, 
N.Y 


SMPTE, 89th Semiannual Convention, 
May 7-12, King Edward Sheraton Hotel, 
Toronto, Ont., Canada. Society of Mo- 
tion Picture and Television Engineers, 
55 W. 42nd St., New York 36, N.Y. 


American Foundryman’s Society, 65th 
Castings Congress and Exposition, May 
8-12, Brooks Hall, San Francisco, Calif. 
Denham & Co., 925 Book Building, De 
troit 26, Mich. 


15th Annual Power Sources Conference, 
May 9-I1, Shelburne Hotel Atlantic 
City, N.] Power Sources Div., U. § 
Army Signal Res. & Dev. Lab., Fort 
Monmouth, N.] 


American Institute of Industrial Engi- 
neers, Annual National Conference and 
Convention, May 11-13, Sheraton Cadil- 
lac Hotel, Detroit, Mich. James E. Mc- 
Cartney, 12th Annual AIIE Conf., Rm. 
29, 4181 Oakman Blvd., Detroit 4, Mich. 


American Society of Mechanical Engi- 
neers, Design Engineering Show, May 
22-25, Cobo Hall, Detroit, Mich. Clapp 
and Poliak, Inc., 341 Madison Ave., New 
York 17, N.Y 


Symposium on Large-Capacity Memory 
Techniques for Computing Systems, May 
23-25, Dept. of Interior Auditorium, 
Washington, D.C Miss J. Leno, Code 
430A, Office of Naval Rseearch, Wash- 
ington 25, D.C 


7th Annual Radar Symposium, May 31- 
June 2, University of Michigan, Ann 
Arbor, Mich. Co-ordinator, 7th Annual 
Radar Symposium, Institute of Science 
& Technology, Box 618, Ann Arbor, 
Mich. 


Overseas 


Ist International Television Festival, 
May 15-27, Montreux, Switzerland. Mark 
Associates International, 501 Madison 
Ave., New York 22, N.Y. 


IMEKO Conference, June 26-July 1, En- 
gineering Societies Building, Budapest, 
Hungary, J. Johnston, Jr., President of 
ISSA, Dupont de Nemours, Wilmington 
98, Del. or IMEKO Secretariat, Budapest 
5, P.O.B. $. 


United Nations Conference on New 
Sources of Energy, Aug. 21-31, Rome, 
Italy. A. G. Katzin, Executive Secretary, 
United Nations Conference on New 
Sources of Energy, United Nations, New 
York, N.Y 


Rassegna Internazionale Elettronica, In- 
dustrial and Commercial Exhibit, Aug 
21-31. Via della Scrofa 15, Rome, (Or 
ganized by ‘‘Rassegna’’—not United Na 
tions or the Italian Government). Same. 


Third International Conference on An- 
alog Computation, Sept. 4-9, Belgrade, 
Yugoslavia. Yugoslavia Committee for 
ETAN, Terazije 23/VII, Belgrade, Yu- 


goslavia. 
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tests, proving superior even to a 2-stage 
molding made with two synthetic rubbers 
noted for resistance to corona. The con- 
nectors have been in use in SEGCO Mine 
No. 1 for over a year and have shown 
outstanding resistance to abrasion, mois- 
ture, and aging. 

As fitted for mine power cable, the unit 
provides connection for three conductors, 
plus pilot and ground check conductors. 
Cast manganese bronze couplings are 
equipped with slotted flanges which can be 
padlocked together to prevent accidental 
or unauthorized disconnects. Matching 
receptacles are provided for use on equip- 
ment boxes. Locking protective caps are 
supplied with all units to insure safety 
and cleanliness when disconnected. High- 
voltage connectors can also be provided 
for types W, G, SH-A, SH-B, SH-C, and 
SH-D cable, for use in all types of high- 
voltage industrial and mining installa- 
tions. 

The importance of the connectors is 
underlined by their extensive use through- 
out the electrical system of the SEGCO 
mine. Depending on the number of 
lengths of 500-foot cable in use to reach 
the working mine face, as many as 40 
connectors may be required for one work- 
ing unit. 

Unlike d-c operations, where high volt- 
age is not carried beyond the standard 
rectifier set, rotary converter, or motor 
generator, the a-c installation carries high 
voltages well into the underground mine 
entries. Power reaches the mine through a 
1,000-kva transformer, which reduces volt- 
age from 12,400 to 4,160 volts. A perma- 
nent cable is carried down approximately 
380 feet through the bore hole, where a 
field splice carries it to an interrupting 
switch. From there, 500-foot lengths of 
4/0 3-conductor cable rated at 5,000 volts 


Full-Scale Model of 


are used up to a gang box for breakdown 
into individual circuits and thence to 
portable switch houses. From each switch 
house, 500-foot No. 1 3-conductor cable 
lengths go to a 300-kva transformer, where 
the voltage is transformed to 440 volts. 

The lower voltage circuits are carried 
through a safety circuit center and two 
face distribution centers. Each of the face 
distribution units carries three or four 
trailing cables which power cutters, load- 
ers, shuttle cars, and other face equip- 
ment. In addition, underground substa- 
tions provide power for an underground 
crusher, and a conveyor belt system 2 
miles long at present but scheduled to 
expand to 4 miles as the mine extends 
operations. 

SEGCO Mine No. | began operating in 
September 1959, with three units. A fourth 
unit was added in March 1960, and a 
fifth in May. With further additions the 
mine is now running 16 shift-units per 
day to bring production up to 6,500 tons 
a day. 

In addition to the Hypalon synthetic 
rubber used for the connectors, another 
synthetic rubber, neoprene, is performing 
yeoman service in the mine. Both elasto- 
mers have excellent resistance to flame, 
particularly important in preventing 
spread of a blaze along conveyor belts 
and electric cables. Coal is carried in the 
mine exclusively by conveyor belt once it 
leaves the shuttle cars which carry it from 
the face itself. Every foot in the 2-mile 
network of 36-inch side belts and 42-inch 
main belt is of sturdy neoprene construc- 
tion. These belts convey the coal to a 
lower level crushing plant, from which it 
is belt-carried 1,900 feet up the slope for 
washing and loading on railroad cars. 
In addition, neoprene cable jacketing is 
used throughout the mine. EE 


Surveyor Spacecraft Unveiled 


FOUR cameras aboard the Surveyor 
spacecraft will send television pictures of 
the moon's surface back to earth, each 
camera transmitting pictures at the rate 
of one every few seconds. 

These and other details about the lunar 
soft-landing spacecraft were revealed by 
engineers of the California Institute of 
Technology Jet Propulsion Laboratory 
(JPL) and the Hughes Aircraft Company, 
Culver City, Calif., as a full-scale model 
of Surveyor was unveiled at JPL. 

Dr. T. K. Glennan, former administra- 
tor of the National Aeronautics and Space 
Administration (NASA), last January 19 
announced in Washington the selection of 
the Hughes Company for contract negoti- 
ations to build Surveyor. 

Plans call for seven Surveyors to be 
launched to the moon in the period 1963- 
65. JPL, NASA’s center for lunar and 
planetary exploration, will provide tech- 
nical direction for the project which is 
expected to cost upwards of $50 million. 

C. I. Cummings, director of the lunar 
program for JPL, explained that Surveyor 
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is the second step in the plan to explore 
the moon. 

First step, Mr. Cummings said, is the 
Ranger series which will include five 
Ranger spacecraft, the last three of which 
are scheduled to rough land on the moon 
starting next year. The first two Ranger 
spacecraft will be sent on long elliptical 
trajectories away from the earth. 

Rangers 3, 4, and 5 will be sent on tra- 
jectories to impact the moon. A survival 
capsule, surrounded by crushable material 
to help absorb the shock of impact, will 
be detached from Ranger near the moon 
and a retrorocket will fire to slow the 
capsule down to something under 300 
miles an hour at landing. 

Contained in the capsule will be some 
8 pounds of instrumentation, including a 
simple, l-axis seismometer to record moon 
quakes or meteoritic impact. There will 
also be chemical batteries and a transmit- 
ter to report these events back to earth. 

Ranger will be fired from Cape Cana- 
veral by the Atlas Agena B rocket system, 
it was stated. 


ELECTRICAL ENGINEERING 





With the greater weight-lifting cap- 
ability of the Atlas Centaur system avail- 
able for the Surveyor project, the weight 
of the working instrumentation that can 
be landed on the moon will rise corre- 
spondingly. 

Surveyor will weigh some 2,500 pounds 
when it is injected into the lunar impact 
trajectory. After retrorocket fires and it 
lands on the moon, Surveyor will weigh 
750 pounds, of which more than 200 
pounds will be working scientific and en- 
gineering instrumentation. 

Prospector, the third step in the NASA 
lunar exploration program, will use Sa- 
turn as a launching vehicle. Since Saturn 
will be capable of accelerating payloads 
of the order of several tons to lunar trans- 
fer speeds, among the missions now vis- 
ualized are mobile experiments on the 
moon and the return of lunar material 
samples. 

W. E. Giberson, JPL Surveyor project 
manager, said the feasibility of the Sur- 
veyor mission was determined by JPL as 
the result of a study which started about 
16 months ago. 

All seven Surveyors will be launched 
from the Atlantic Missile Range at Cape 
Canaveral, Fla., using the Centaur launch 
vehicle. The Centaur, a 2-stage rocket, 
will have a Convair Atlas as a first stage 
and will use a second stage incorporating 
the liquid hydrogen-liquid oxygen engine 
now being developed by Pratt & Whitney 
at its West Palm Beach, Fla., facility. 

Dr. A. E. Puckett, vice-president of en- 
gineering at Hughes Aircraft, described 
the events following the injection of the 
Surveyor spacecraft into a lunar trajectory. 

After separation from the Centaur, Dr. 
Puckett said, the Surveyor will maneuver 
to align itself to the sun and earth. These 
maneuvers will be accomplished by opti- 
cal sensors and tiny gas reaction jets lo- 
cated on the spacecraft. The Surveyor will 
maintain this coast attitude with its solar 
panels directed toward the sun 

After about 20 hours of its 66-hour 
flight to the moon, engineers at NASA's 
Deep Space Instrumentation Facility, who 
will be continually tracking the space- 
craft, will radio instructions to the Sur- 
veyor to adjust its flight path so that it 
will intercept the moon. 

As Surveyor approaches the moon, tele- 
vision cameras will be turned on automati- 
cally and pictures of the lunar surface 
will be transmitted back to earth. Then a 
large retrorocket and three vernier rockets 
will fire to slow the descent. After the 
retro burns out, it will be separated from 
the spacecraft, and with the verniers still 
burning, the Surveyor will slow down to 
about 6 mph and land gently on the 
moon. Surveyor’s landing speed will be 
slightly slower than a manned parachute 
landing on earth. 

Dr. Leo Stoolman, Hughes Surveyor 
project manager, said the Surveyor tele- 
vision system consists of four cameras, 
three pointing up and one down, all fixed 
in position. 

Above each of the upward-viewing cam- 
eras is a gimbal-mounted mirror capable 
of directing the television cone of vision 
through 369 degrees of azimuth and from 
15 degrees above to 45 degrees below the 
horizontal line of the spacecraft. 

A drill designed to penetrate the sur- 
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THE National Aeronautics and Space Administration has chosen the Hughes Aircraft Company, 
Culver City, Calif., for contract negotiations leading to the building of a Surveyor spacecraft. 
Hughes will build seven Surveyors similar to the full-scale model shown, under the technical 
direction of the California Institute of Technology Jet Propulsion Laboratory. The 11-foot tall 
Surveyor will soft land about 750 pounds on the moon in the period 1963-65. 


face of the moon to a depth of from 18 
inches to 60 inches, will be lowered from 
the spacecraft. As it drills, small frag- 
ments of the moon’s crust will be col- 
lected from the hole and distributed to 
different instruments for analysis. 

One of the television cameras will be 
used to monitor the drill so that scientists 
can watch on their television screens and 
observe the drilling operation. 

Some of the other Surveyor scientific 
instruments will be a sensitive seismome- 
ter to record moon quakes or meteoritic 
impacts, a sensitive magnetometer to de- 
termine if the moon has a magnetic field, 
instruments to measure the gravity of the 
moon, and instrumentation to measure 
radiation and lunar atmosphere. 

The Surveyor will operate on the lunar 
surface for at least 1 month. EE 


Microtherm 
Electric Water Heater 


A briefcase-size electric water heater 
which provides an inexhaustible supply of 
temperature-controlled hot water has been 
announced by the Thermotronics Corp. 

The compact Microtherm unit incorpo- 
rating “Flow Touch” automatic push-but- 
ton control weighs only 16 pounds and 
can be installed virtually any place in 
home, office, or commercial buildings with- 
out large water storage tanks or lengthy 
double pipelines. Utilizing a “thermal 
brain,” the unit senses the temperature 
differential between the incoming water 
supply in summer or winter and automati- 
cally monitors and controls the flow and 
balances the heat transferred to the out- 
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going water at a temperature consistent 
with preset standards. The Flow Touch 
companion accessory also provides elec 
tronic precision control for flow and tem 
perature as well as automatic cycling of 
fill, drain, and rinse operations. 

As a “hydronic” home heating unit, 
Microtherm is said to save hundreds of 
dollars over the simplest current home 
heating operation in initial cost, cost of 
installation, and maintenance. Despite its 
small size, Microtherm can heat an entire 
home economically and automatically and 
it is almost completely repair free. The 
unit utilizes the most advanced compo 
including 
graphite woven fabric resistance element 


nents, Union Carbide’s new 
which is nonlining and noncorrosive. It 
also contains trinsistor-controlled rectifiers 
of the highest caliber. 

Microtherm carries a 10-year guarantee 
against defects in manufacture. Its key 
components have been approved by Un- 
derwriters’ Laboratories, Inc. EE 


Heat, Cold Come from 
Same Source in New Device 


A tiny device that can produce either 
heat or cold on demand, and so efficient it 
can freeze or boil a drop of water on 
power from two flashlight batteries has 
been developed by Hughes Aircraft Com- 
pany scientists, the company disclosed 
recently. 

The device, smaller than a paper clip, 
heats or cools at the flip of a switch. In 
clusters, its uses vary from maintaining 
room temperature in a space ship to op- 
erating an instant-defrosting refrigerator 
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POWER from two flashlight batteries can 
freeze water by means of a new thermo- 
electric device developed at Hughes Aircraft 
Company, Culver City, Calif.—but that's 
only half the story. When a switch reverses 
current flow, the device becomes a heater 
and in a few seconds the ice disappears in 
a wisp of steam. Hughes scientists say the 
development has wide uses in controlling 
temperature in space vehicles, heating and 
cooling homes, and designing instant-de- 
frosting refrigerators with no moving parts. 


with no moving parts, according to G. G. 
Messick of the Hughes aerospace research 
and development laboratories. 

Phe device works on a principle of 
thermoelectric cooling which has been 
known for more than 100 years but was 
impractical because of the large amounts 
of current—from 20 to 30 amperes—that 
were required, Mr. Messick explained. 

“Hughes developed a new technique of 
material 
that makes it possible to operate at one- 


fabricating the thermoelectric 
tenth of the current previously needed,” 
he said 

\ thermoelectric device—also known as a 
Peltier cooler—produces heat at the junc- 
tion of two special semiconductor mate- 
rials when a current is passed through it. 
It cools when the direction of current 
flow is reversed. As a result, the same 
clement can be used for both cooling and 
heating by connecting a simple switch in 
the circuit to control the direction of 
current 

Because of its current requirements, the 
device is ideal for use in a space vehicle, 
either for making passengers comfortabk 
or for cooling electronic systems. Its heat- 
ing efficiency is up to eight times as high 
as conventional resistance heaters such as 
an electric toaster or stove elements 

\ 3-stage cascaded” cooler has been 
built that brings temperature down to 

100 F and is being used to cool an ex- 
perimental infrared detector. The device 
requires only 2 amperes of current 

\ heat-control oven is also being built 
which will hold an even 70-degree tem 
perature in weather varying from 40 
below zero to 180 above while using less 
power than an automobile headlight,” 
Mr. Messick said. “Even greater tempera- 


ture extremes and higher efficiency are 
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expected as newer materials are dis- 
covered,” 

The future uses of thermoelectric ap- 
plications were described as virtually 
limitless. All the kitchen appliances that 
produce either heat or cold may eventu- 
ally operate on this principle. Homes may 
be heated and cooled by the same wall 
panels. Critical electronic components can 
be “spot cooled” to boost reliability by as 
much as 500%. EE 


Huge LTC Autotransformers 
For N.Y. State Power Authority 


Scheduled for installation at the Niag- 
ara switchyard of the Power Authority of 
the State of New York are two huge load 
tap changing (LTC) autotransformers— 
the largest (in physical size) ever built by 
Allis-Chalmers. These units also have rec- 
ord capacity for their extra-high-voltage 
class. Rated 400,000 kva, each unit weighs 
730,000 pounds and will connect the 
345,000-volt and 230,000-volt sections of 
the Niagara switchyard at Lewiston, N.Y. 

Located on the plateau at Niagara Falls, 
the station is near the Tuscarora Power 
Plant for which Allis-Chalmers is furnish- 
ing 12 large reversible pump-turbines. The 
pumps are each rated to deliver 3,400 
cubic feet of water per second against the 
storage pond head of 85 feet. As turbines, 
in reverse rotation, they are each rated 
28,000 hp under a 75-foot operating head. 

Power will be channeled through these 
transformers across New York State on the 
Power Authority's 345-kv system connect- 
ing with Rochester Gas and Electric Com- 
pany. Just north of Utica the line will 
have connections with a 345-kv line being 
built from there to New York City by 
Niagara Mohawk Power Corporation and 
Consolidated Edison Company. EE 


Solution Developed to 
Growing Problem of RFI 


\ solution to the growing problem of 
radio-frequency interference (RFI) from 
high-power microwave transmitters, has 


<a 
; 
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been developed by the General Electric 
(GE) Power Tube Department. 

Scientists and engineers at the depart- 
ment’s Traveling-Wave Tube Product Sec- 
tion, Palo Alto, Calif., have perfected a 
technique for making waveguide power 
filters which effectively eliminate RFI 
caused by harmonics, Dr. C. G. Lob, man- 
ager of the section, revealed recently. 

Working on a principle analogous to 
that of the common automobile muffler, 
GE’s new filters absorb the unwanted 
harmonic signals produced by all trans- 
mitting tubes, but still allow the intended 
fundamental frequency to pass through 
with its power undiminished. 

Dr. Lob warned that RFI is already a 
serious problem because of the large num- 
ber of powerful microwave transmitters 
now operating and the certain future in- 
creases in. that number. 

Most troubles now are between high- 
power radars which produce as many as a 
dozen harmonic frequencies in addition 
to their fundamentals, and sensitive micro- 
wave relay links. Dr. Lob said there had 
been a number of instances where un- 
wanted signals from high-power transmit- 
ters had caused malfunction or interrup- 
tion in sensitive microwave receivers. 

He predicted a sharp rise in such in- 
stances as today’s 12,000-plus radar trans- 
mitters are increased in number and 
power, and as the current 7,000 micro- 
wave relay stations more than double to 
17,000 in the next 5 years. 

The problem calls for immediate ac- 
tion, and an effective solution lies in GE’s 
harmonic filters, V. G. Price, manager of 
filter design, said. 

Designed primarily for use in high- 
power transmitters, the harmonic absorp- 
tion filters already available operate in 
frequency ranges from 400 to 6,000 me. 

Mr. Price added that other types now 
in advanced development operate up to 
10,000 mc and that the technology de- 
veloped during the past 5 years makes it 
feasible to design filters to meet needs as 
high as 40,000 me. 

The filters are designed for installation 
in the waveguide system, as close as pos- 
sible to the transmitting tube. 

In addition to the main function of 
eliminating RFI caused by harmonics, the 
filter performs another important func- 


GE's MPF-400 har- 
monic absorption filter 
for high-power radar 
transmitters is given 
preshipment inspec- 
tion. Manufacturing 
engineer Calvin Cal- 
lender (left) and filter 
engineer R. L. Stone 
check unit at Power 
Tube Department's 
Traveling-Wave Tube 
Product Section. Notice 
openings in the side- 
wall of the filter 
through which spuri- 
ous frequencies § are 
absorbed. 
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tion. It serves to increase the power-han- 
dling capability of the waveguide system 
on the output side of the tube by elimi- 
nating waveguide arcing which results 
from harmonics. 

The filter itself is constructed and in- 
stalled so that apertures are positioned 
along the inside walls of the main wave- 
guide, Harmonic “leaked” 
away by a series of coupling slots and 


signals are 


muthed in their associated secondary wave- 
guides. 

Filters in the present line range in size 
from one similar to an automobile muffler 
to one which is over 14 feet long. 

Power Tube Department engineers have 
been working closely since 1955 with mili- 
tary agencies in devising methods of solv- 
ing the interference problem. EE 


Thin, Solid Panel 
Produces Moving, Lighted Image 


An electronic panel less than Y% inch 
thick that utilizes a new principle to pro- 
duce a moving, lighted image was de- 
scribed recently by a scientist of General 
Telephone & Electronics Laboratories, Inc. 

Commenting on potential uses of the 
new device, Dr. Herbert Trotter, Jr., 
president of the research subsidiary of 
General Telephone & Electronics Corpo- 
ration (GT&E), said, “It would be pre- 
mature to speculate at this time on spe- 
cific future applications. A great deal of 
research and engineering work remains to 
be done before the new development can 
be applied commercially.” 

One of the major advantages of the de- 
vice, according to Dr. Trotter, is its ability 
to display an image on a thin, flat panel. 
Conventional electronic display devices 
use a cathode ray tube to produce an 
image. 

The inventor of the device, Stephen 
Yando of GT&E Laboratories at Bayside, 
N. Y., described the new development as 
“an entirely new combination of electrical 
phenomena that have been in general use 
for a number of years—piezoelectricity 
and electroluminescence.”’ 

Piezoelectricity is the phenomenon ex- 
hibited by certain materials that expand 
in one direction and contract along othe 
directions when an electric field is applied. 
Conversely, when mechanical stresses are 
applied to a flat plate of piezoelectric 


material, electric charges are developed 


on the face of the plate. 

Electroluminescence involves the excita- 
tion of a phosphor coating on a thin, flat 
panel through the application of an elec- 
tric field, thus causing the phosphor coat- 
ing to give off light. 

The new device consists of a thin, flat 
panel composed of a “piezoelectric ce- 
ramic material, one surface of which is 
coated with a layer of electroluminescent 
material. When voltage signals are applied 
to several electrodes on the edges of the 
flat piezoelectric panel, traveling acousti- 
cal waves are introduced into the ceramic 
material. Electric fields which accompany 
these acoustical waves interact with the 
electroluminescent layer to produce a 
“spot” of illumination on the panel. The 
position of the spot is controlled by vary- 
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MHD Power Generator 


LARGE-SCALE magnetohydrodynamic (MHD) power generator being prepared for operation at 
Avco-Everett Research Laboratory. It will be used to evaluate engineering problems connected 
with generating power through the MHD principle. It is reported that an MHD generator has 
produced 205 kw for 10 seconds. Joining with the 10 operating utilities already participating 
with Avco in this MHD project are the Boston Edison Co., Boston, Mass., and the United Il- 


luminating Co., New Haven, Conn. 





ing the relative timing of the electrical 
pulses to produce an electronic wave pat- 
tern. The light intensity of the spot is 
modulated by an electric field applied to 
a transparent conductive layer covering 
the electroluminescent layer. 

As suitably timed input signals are ap- 
plied, a series of light spots or lines are 
produced which can form an image. By 
varying the timing of the signals, the 
image can be made to move about the 
panel. In certain applications, only a dot 
of light will be required. Nonlinear re- 
sistance material can be included in the 
panel to eliminate background light, 
leaving only the desired display. EE 


New Research Directed to 
Mysteries of Fission Process 


Prof. Fritz Strassmann, the co-discoverer 
of nuclear fission, recently announced 
plans to use split-second pulses of intense 
neutron radiation in a new attack on mys- 
teries of the fission process which still re- 
main unsolved 22 years after he and Prof. 
Otto Hahn found the way to unlock the 
energy of the atom. 

Prof. Strassmann, who is director of the 
Institute for Inorganic and Nuclear Chem- 
istry at Johannes Gutenberg University of 
Mainz, said he believes there are short- 
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lived primary fission products, created in 
the splitting of the atomic nucleus, which 
have not yet been detected. 

He said he hopes to identify and meas- 
ure these elusive fragments, whose radio- 
activity decays so rapidly that they are 
difficult to discover and examine, by 
means of high-intensity pulses of neutron 
energy lasting only a few milliseconds. 
The beams of high-speed neutrons will 
be produced in a TRIGA research reactor, 
specially adapted for self-regulating pulsed 
operation by General Atomic Division of 
General Dynamics Corporation. The re- 
actor will be the principal facility of a 
new $1.2 million research center to be 
erected on the campus of Johannes Guten- 
berg University. The center, which is ex- 
pected to be completed in late 1962 or 
early 1963, will be a part of the institute 
which Prof. Strassmann has headed since 
1954. 

The “pulsed” neutron beam from the 
Trica reactor will be billions of times 
more intense than were the beams avail- 
able to Prof. Strassmann and Prof. Hahn 
when they bombarded and split the 
nucleus of the uranium atom during ex- 
periments at the Kaiser Wilhelm Institute 
in Berlin in the winter of 1938-39. 

The Trica will be a Mark II above- 
ground model with a normal operating 
level of 30 kw (thermal). The German 
Federal Government, through its Ministry 
for Nuclear Energy, has provided funds 
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A powerful beam of 
microwave energy 
aimed at the moon 
creates a ‘“radiowave 
atmosphere’’ for soft 
landing space vehicles. 
The novel lunar land- 
ing technique was 
proposed by Dr. Frank 
Dickey, radar consult- 
ant with the General 
Electric Company's 
Electronics Laboratory 
in Syracuse, 





toward purchase of the Trica and asso- 
ciated laboratory facilities 

Prof. Strassmann said he has been eage1 
for some time to undertake the study of 
the influence of very high energy neutrons 
on nuclear fission and the properties and 
yields of fission products, particularly the 
short-lived ones. He also will study the 
chemical effects of intense beams of neu- 
tron radiation on organic and inorganic 
matter 

Using a cutaway model of the reactor, 
Prof. Strassmann explained that he will 
be able to “pulse” the reactor for fractions 
of a second with complete safety because 
it is self-regulating. Its uranium fuel is 
intimately mixed with the hydrogen mod 
erator in solid form, in a structural lattice 
This provides the TRIGA 
with a “prompt negative temperature co- 
efficient,” which means, in effect, that it 


of zirconium 


has a built-in “thermostat” which governs 
its safety. 

As the nuclear chain reaction is speeded 
in the reactor’s core, increasing the output 
of heat energy and raising the power to 
thousands of times its normal 30-kw level, 
intense neutron radiation occurs. Instan- 
taneously, the hydrogen moderator ab- 
sorbs the excess heat, slows down the neu- 
trons, and automatically brings the chain 
reaction back to a normal rate. All this 
occurs in a few milliseconds, without use 
of control rods or other mechanical de- 


vices. EE 


Scientist Proposes 
Novel Lunar Landing Technique 


A scheme to create a “radiowave atmos- 
phere” in the vicinity of the moon as a 
means for the soft landing of space ve- 
hicles was described recently by a Gen- 
eral Electric Company (GE) scientist. 

Dr. Frank Dickey, radar consultant with 
GE's Electronics Laboratory in Syracuse, 
N.Y., proposed the novel lunar landing 
technique before an audience attending a 
4-day International Convention of the In- 
stitute of Radio Engineers. The session 
was entitled “This World and the Ad- 
jacent One.” 

In accordance with Dr. Dickey’s plan, a 
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powerful earth-based transmitter would 
be employed to beam microwave energy 
at the moon. The interaction of incident 
and reflected energy near the moon's sur- 
face would create a stationary radiowave 
pattern somewhat like an artificial atmos- 
phere. 

About 300 miles out, the incoming 
spacecraft would begin to sense the crests 
of the stationary radio waves and from 
them would derive all the necessary in- 
formation about the vehicle’s speed, ori- 
entation, and distance from the moon. 


LETTERS TO THE 


INSTITUTE members and subscribers are 
invited te contribute to these columns 
expressions of opinion dealing with pub- 
lished articles, technical papers, or other 
subjects of general professional interest. 
While endeavoring to publish as many let- 
ters as possible, Electrical Engineering reserves 
the right te publish them in whole or in part 
or to reject them entirely. Statements in let- 


Thermonuclear Power 


To the Editor: 

In the article “The Quest for Thermo- 
nuclear Power” by R. G. Mills, Electrical 
Engineering, March 1961, pp. 176-81, the 
author has very interestingly shown the 
necessity for a holding back of the re- 
acting fuel gas at its enormously high 
temperature of a hundred million degrees 
from the containing walls, and has inti- 
mated in his Fig. | (p. 178) that a suffi- 
ciently strong magnetic field parallel to 
the containing walls might accomplish 
this. However, an electric field can also 
set itself up perpendicular to the con- 
taining wall and the magnetic field, and 
under these circumstances the flow out of 
ions together with an equal and opposite 
charge of electrons may take place, as if 
no magnetic field at all were present. 
Thus, the blocking effect of the magnetic 
field which automatically sets itself per- 
ing cylindrical wall is completely elimi- 
nated by the self-induced radial electric 
field which automatically sets inself per- 
pendicular to the magnetic field. The 
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With this “fix” the craft would then be 
able to make final adjustments with retro 
rockets for a soft landing. The irregularly 
shaped waves remain almost stationary 
even though the moon is moving. 

“If one thinks of this field strength 
pattern as an atmosphere through which 
the spacecraft is moving, Dr. Dickey ex- 
plained, “then the effect of the moon's 
motion may be described as a slight wind 
of less than a mile per hour.” 

The new technique will result in a 
simple, lightweight device to perform all 
of the sensory functions required to 
achieve soft lunar landings. He suggested 
that it might also be possible to use the 
same equipment for command radio mes- 
sages that could activate any of the va- 
riety of equipment that is carried on the 
space vehicle. 

“One big advantage of this system,” Dr. 
Dickey said, “is that it provides naviga- 
tional information earlier than other pro- 
posed radars and avoids the complexity 
of an inertial system.” 

Because the transmifter is located on 
earth and only small receiving equipment 
is carried aboard, he stated, the proposed 
system would be only a small fraction of 
the weight and size of other equipment of 
comparable accuracy. 

Dr. Dickey pointed out that the saved 
weight and space would allow the craft 
to carry a scientific payload and would 
therefore make it capable of supplying 
more information about the moon when 
it gets there. EE 


EDITOR 


ters are expressly understood to be made 
by the writers. Publication here in no 
wise constitutes endersement or recognition by 
the AIEE. All letters submitted for publication 
should be _ typewritten, doube-spaced, not 
carbon copies. Any illustrations should be sub- 
mitted in duplicate, one copy an inked draw- 
ing without lettering, the other lettered. Cap- 
tions should be supplied for all illustrations. 


fabulous magnetic bottle may be merely 
a fantastic dream. 

Now I have found? that if a flow of gas, 
ionized at a low temperature, is main- 
tained from a specially placed inner cyl- 
inder across the vacuum space’ to the 
outer cylinder, and if the loss of positive 
ions to the end plates perpendicular to 
the magnetic field is prevented by hold- 
ing these end plates at a high positive 
electric potential relative to the discharge, 
then the temperature of these positive 
ions where they discharge to the outer 
wall remains low. However in between, 
the positive ions and electrons rise in 
temperature and then cool to a low tem- 
perature at the discharge to outer cylinder 
again. 

Now I am sure that Mr. Mills has heard 
of this proposed scheme over a year ago. 
Has it worked out? 

Joseru SLEPIAN (F '27) 





1. The lonic Centrifuge and Fusion Nuclear 
Power, J. Slepian, Proceedings of the National 
Academy of Science, vol. 47, No. 3, March 
1961. 
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NEW BOOKS 


The following new books are among those 
recently received at the Engineering Societies 
Library. Unless otherwise specified, books listed 
have been presented by the publishers. The 
Insti no resp ibility for state- 
ments made in the following summaries, infor- 
mation for which is taken from the prefaces 
of the books in question. 





ABSORPTION AND DISPERSION OF UL- 
TRASONIC WAVES. By K. F. Herzfeld and 
T. A. Litovitz. Academic Press, Inc., 111 Fifth 
Avenue, New York 3, N. Y., 1959, 535 pages, 
6% by 9% inches, bound. $14.50. This book 
deals exclusively and in detail with the molec- 
ular basis of the absorption and dispersion of 
ultrasonic waves. Section A presents the gen- 
eral theory of relaxation in fluids, with a 
minimum of formulas. Section B deals with 
gases, applying the general formulas and de- 
scribing experimental methods to determine 
velocity and absorption, experimental results 
in molecules without electronic excitation, and 
vibrational and rotational energy exchange. 
Section C deals with liquids, reviewing the 
theories of liquids and the development of 
ultrasonic absorption and dispersion in this 
media, and examining experimental methods 
of determining dispersion and absorption, 
Kneser liquids, and associated liquids and 
liquids with high velocity. 


ANNUAL REVIEW OF NUCLEAR SCIENCE, 
1960. Edited by Emilio Segré and others. An- 
nual Reviews, Inc., Palo Alto, Calif. 617 pages, 
6% by 9 inches, bound. $7. This 10th annual 
review contains 15 monographs, each well- 
documented, dealing with the following topics: 
neutrino interactions; nuclear interactions of 
heavy ions; cosmic ray showers, and cosmic ray 
experiments during IGY; bubble chambers; 
optics of high-energy beams; nuclear structure 
in internal conversion; recoil techniques in 
nuclear reaction and fission studies; recoil 
methods for labeling organic compounds; the 
general formalism, experimental data, and 
phenomenological analysis of nucleon-nucleon 
scattering experiments; cellular and vertebrate 
radiobiology; nuclear methods for subsurface 
prospecting; and the energy levels of light 
nuclei. Also included are cumulative author 
and chapter-title indexes for volumes 1-10 of 
the series. 


BRITISH ELECTRICAL POWER CONVEN.- 
TION, PROCEEDINGS, TWELFTH, 1960. 
Published by the Convention, London, Eng- 
land. 356 pages, 5%4 by 8% inches, bound. 
Price not given. The four papers, with discus- 
sions, published here are keynoted by the 
theme of the convention: “Electricity—the 
New Horizon,” and emphasize future develop- 
ments. The topics discussed are: electrical 
supply sources and activities in England and 
Wales; electricity in industry, both as a 
power source and in manufacturing control, 
and relevant to the products manufactured; the 
export of electrical products, from power sta- 
tion equipment to household appliances; 
domestic uses of electricity. The volume also 
contains convention statistics, such as council 
and committee personnel, membership, and the 
report of the Annual General Meeting, and a 
bibliography of papers presented at all 11 
conventions, from 1949 to date. 


CREATIVE ENGINEERING DESIGN. By 
H. R. Buhl. Iowa State University Press, Press 
Building, Ames, Iowa, 1961. 195 pages, 7 by 
9% inches, bound. $3.95. This book whim- 
sically draws on an intriguing variety of 
sources, from ‘‘Machine Design” to the ‘Satur- 
day Evening Post,’ and “Alice in Wonderland” 
for quotations and cartoons to support the 
sound suggestions and techniques presented. 
The aim of the book is to develop in the 
reader a Capacity to design. The author makes 
a keen analysis of the particular challenge to 
imagination and creativity which distinguishes 
design problems from other engineering prob- 
lems, and, effectively pointing out why some 
designs are not creative, he describes the 
particular traits of the creative design engineer 
and his techniques. The various steps in the 
process of creative design are carefully pre- 
sented, from recognition and definition of the 
problem to evaluation and presentation of the 
solution. Somewhat of a popularization, with 
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an unusual format, this book offers a stimu- 
lating and refreshing viewpoint. 


DYNAMIC MANAGEMENT IN INDUSTRY. 
By Raymond Villers. Prentice-Hall, Inc., En- 
glewood Cliffs, N. J., 1960. 516 pages, 644 by 
9% inches, bound. $10. This is a study of the 
application of scientific methods to industrial 
management, and of the function and scope 
of management science within the organiza- 
tional structure of the industrial enterprise. 
Existing concepts of management are reviewed 
in terms of their historical development, the 
various theories of organization are discussed, 
and the concepts of functional decentralization 
and of functionalization of planning and con- 
trol are all studied in detail. The point of 
view is dynamic, considering the introduction 
of the principles in a going business, and 
actual case studies are presented to illustrate 
the principles discussed. 


ELECTRONICS IN ENGINEERING. By 
W. R. Hill. Second edition. McGraw-Hill Book 
Company, Inc., 330 W. 42nd St., New York 36, 
N. Y., 1961, 340 pages, 6 by 9% inches, bound. 
$8. As in the first edition, this is an introduc- 
tion to electronic devices and their properties 
for engineering and science students. The 
primary change in this second edition is the 
introduction of semiconductor devices, and 
discussing circuit analyses for vacuum and for 
semiconductor devices together. Topics covered 
include the diode, rectifier and amplifier cir- 
cuits, resonance and tuned amplifiers, ampli- 
tude modulation and demodulation, solid-state 
switching devices, photosensitive devices, feed- 
back, oscillators, transducers, transistors, the 
analog computer, and the cathode-ray oscil- 
loscope. 


THE ENCYCLOPEDIA OF SPECTROSCOPY. 
Edited by G. L. Clark. Reinhold Publishing 
Corporation, 430 Park Ave., New York 22, 
N. Y., 1960, 787 pages, 7% by 10% inches, 
bound. $25. A compilation of brief review 
articles by authorities from industry, univer- 
sities, and governmental organizations in the 
United States, Britain, and Europe, dealing 
with 23 principal kinds of spectroscopy, and 
discussing for each method its history, theory, 
instrumentation, techniques, interpretations 
and applications. Each method is thoroughly 
but briefly discussed, well-illustrated, and docu- 
mented. Topics include absorption, band, 
beta-ray, emission, infrared, microwave, raman, 
solar, and vacuum spectroscopy; flame and 
absorption photometry, fluorophotometry and 
phosphorimetry; and resonance, gamma-ray, 
infrared, neutron, and emission spectrometry. 


INDUCTION HEATING. By P. G. Simpson. 
McGraw-Hill Book Company, Inc., 330 W. 
42nd St., New York 36, N. Y., 1960, 295 pages, 
6% by 9% inches, bound. $11.50. This book 
describes procedures for the design of coils, 
power systems, and generating equipment for 
applications in induction heating. Economy and 
technical conditions are both fully considered. 
Descriptions of such typical processes as low- 
frequency through-heating, localized metal 
joining at higher frequencies, and accurate 
surface hardening are given, along with the 
coil and systems designs for these applications. 
The methods and data were collected from 
work performed by divisions of Westinghouse 
Electric, and of General Electric and Redifon, 
Ltd., of England. 


I¥FORMATION RETRIEVAL AND MA- 
CHINE TRANSLATION, PART I. (Advances 
in Documentation and Library Science, Volume 
III) Edited by A. Kent. Interscience Publishers, 
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ENGINEERING Societies Library books, 
except bibliographies, handbooks, and 
other reference publications, may be bor- 
rowed by mail by AIEE members for a 
small handling charge. The Library also 
prepares bibliographies, maintains search 
and translation services, and can supply 
a photoprint or a microfilm copy of any 
item in its collection. Address inquiries 
to R. H. Phelps, Director, Engineering 
Societies Library, 29 W. 39 St., New 
York 18, N. 
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Inc., 250 Fifth Ave., New York I, N. Y., 1960, 
686 pages, 64% by 9% inches, bound. $23. The 
first part of a 2-part volume recording the 
papers and discussion of the International 
Conference for Standards on a Common Lan- 
guage for Machine Searching and Translation, 
sponsored by the Rand Development Corpora- 
tion and Western Reserve University in Sep- 
tember 1959. Some 60 papers were presented 
by representatives of 10 countries, and 21 of 
the papers, with discussions, are published in 
this volume. 


INTRODUCTION TO NUCLEAR SCIENCE. 
By Alvin Glassner. D. Van Nostrand Company, 
Inc., 120 Alexander St., Princeton, N. J., 1961, 
213 pages, 644 by 9% inches, bound. $3.75. 
This elementary survey of nuclear science and 
its impact upon the other physical and natural 
sciences is based on a summer course given 
for high school science teachers by personnel 
of the Argonne National Laboratory. The 
lectures reflected the activities of the labora- 
tory, and the material in this book, taken 
from these lectures, is kept as nontechnical as 
possible, eliminating mathematics, and empha- 
sizing recent developments and experimental 
and laboratory aspects of nuclear science. The 
12 chapters deal with the nuclear atom and 
nuclear particles, natural radioactivity, nuclear 
phenomena such as spin, parity, stability and 
models, nuclear reactions, radiation and_ its 
detection, biological aspects, and effects on 
materials, high-energy accumulators, reactors 
and the processing of reactor fuels, and the 
metallurgy of uranium. The final 20 pages 
describe specific experiments in nuclear science. 


MECHANICAL WAVEGUIDES. By M. Red- 
wood. Pergamon Press, 122 E. 55th St., New 
York 22, N. Y., 1960, 300 pages, 542 by 8% 
inches, bound. $9. This introduction to the 
properties of guided waves describes elemen- 
tary principles, and also presents a comprehen- 
sive survey of recent research and advanced 
aspects. The discussion covers propagation, 
reflection, and refraction at an interface; con- 
tinuous waves in fluid waveguides, solid plates 
and solid cylinders; pulses in fluid and solid 
waveguides; multilayered waveguides; solid 
resonators; and anisotropic media. The em- 
phasis is on theoretical analysis, with support- 
ing experimental techniques given only as 
references in an appendix. Other appendixes 
give vector notation, properties of Bessel, 
Neuman, and Hankel functions, mechanisms of 
acoustic loss, and synthesis of a cylindrical 
wave from plane waves 


DAS MESSEN MIT ELEKTRISCHEN GERA- 
TEN. By Hans Neumann. Springer-Verlag, 
West Berlin, Germany, 1960. 640 pages, 642 by 
9% inches, bound. DM 55.50. Despite the 
continuing changes in electrical measuring 
techniques, some principles remain standard. 
The control of these constitutes the “art of 
measuring” and is the essential basis for this 
book. Particular emphasis has been put on the 
operation and use of measuring equipment as 
well as on a critical evaluation of the results. 
In addition to examples from working practice, 
the meaning of various measurements and the 
application of characteristic evaluation methods 
are presented. 


SER VOMECHANISMS. By P. L. Taylor. Long- 
mans, Green and Company, Inc., 119 W. 40th 
St., New York 18, N. Y., 1960. 418 pages, 64% 
by 10 inches, bound. $8.50. A text for students, 
this book deals primarily with mechanisms 
employing electrical, electromechanical, and 
electronic components, utilizing theorems al- 
ready employed in “Electric Circuit Theory” 
(H. Tropper, Longmans, 1949). Part one dis- 
cusses the aims of the book, and the trans- 
mission and modification by computation of 
the data on which the control system is to act. 
Part two develops quantitatively and qualita- 
tively the ideas of part one, and describes 
methods of controlling and improving the 
performance of servomechanisms, to explain 
why they should behave as they do. Part three 
presents an outline of the general theory of 
linear closed-loop control systems, omitting en- 
tirely discussion of the problem of synthesis, 
and of nonlinear systems, and systems subject 
to random inputs 


THERMAL REACTOR THEORY. By A. D. 
Galanin. Pergamon Press, 122 E. 55th St., 
New York 22, N. Y., 1960. 412 pages, 542 by 
8% inches, bound. $15. This translation re- 
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fiects the work of Soviet Scientists in the de- 
velopment of thermal reactor theory prior to 
the Second Geneva Conference in 1958. 
Knowledge of the elements of nuclear physics 
and kinetics theory is assumed. The 10 major 
sections of the book deal with: diffusion and 
slowing down of neutrons; the critical size of a 
reactor; multiplication, slowing-down, and dif- 
fusion in a homogeneous medium; hetero- 
geneous reactors perturbation theory; the 
isotopic composition of nuclear fuel; delayed 
neutron kinetics; and the Boltzmann equation. 


TRANSISTORS. By W. W. Girtner. D. Van 
Nostrand Company, Inc., 120 Alexander St., 
Princeton, N. J., 1960. 675 pages, 64% by 9% 
inches, bound. $12.50. A college text, written to 
provide the introduction and background in 
transistor Operation and circuitry required for 
professional practice and original design work 
in the field develops basic concepts in physics 
and in electrical circuitry from an elementary 
level. The first part of the book describes the 
invention, development, and action of the 
transisior, and outlines the plan of the book 
Part 2 deals with semiconductor physics in 
terms of basic concepts, semiconductor proper- 
ties, and P-N junctions. Part 3 gives details 
of transistor design, construction, and charac 
teristics. The final, and major, section of the 
book is devoted to transistor applications, in 
amplifiers, oscillators, and pulse circuits 


TRAVELING-WAVE ENGINEERING. By 
R. K. Moore. McGraw-Hill Book Company, 
330 W 42nd St New York 36, N. Y., 1960. 
360 pages, 64% by 9% inches, bound. $11. 
Dealing with distributed parameter systems 
where the point-to-point traveling time of a 
disturbance is significant, this book treats 
transmission lines in detail, applying methods 
widely used for transmission lines to such 
“wave phenomena as vibrating strings and 
acoustics, and such “‘diffusion’’ phenomena as 
heat conduction and molecular and charge 
carrier diffusion. Plane waves are assumed 
except in the chapter dealing with spherical 
waves. Basic wave concepts for the transmission 
line are developed first, with comparable equa- 
tions for the other waves derived in the fol- 
lowing chapter. Thereafter, new ideas are in- 
troduced in terms of transmission lines, and 
the analogous applications of each effect are 
immediately given. Linear systems only are 
discussed, and though the analogies are of 
general applicabilitv, nonlinear waves will re- 
quire different methods of analvsis 


ULTRASONICS AND ITS INDUSTRIAL AP- 
PLICATIONS. By O. I. Babikov. Consultants 
Bureau Enterprises, Inc 227 W 17th St., 
New York II, N. Y., 1960. 224 pages, 6% by 
9% inches, bound. $9.75. This is a translation 
of a Moscow State Press publication of 1958 
After a brief review of the development of 
ultrasonic technology, the propagation, genera- 
tion, and absorption of ultrasonic oscillations 
are described in detail. The remainder of the 
book deals with specific ultrasonic techniques 
—in flaw detection, investigation of the micro- 
structure of metals, phvysical—chemical analvsis, 
machining hard and brittle materials, alu- 
minum soldering and plating, and cleaning 
Ihe final chapter discusses the 
metallurgical effects of ultrasonic processing, 


operations 


and the utilization of these effects in improving 
the structure of a metal 


TECHNICAL LITERATURE 


The following recently issued technical litera- 


ture may be of interest to readers of Electrical 
Engineering. All inquiries should be addressed 
to the issuers. 


EIA ELECTRONICS ENGINEERING 
STANDARDS. The Engineering Department 
of Electronic Industries Association (EIA) re 
ports three new publications. Guide for 
Measurement and Reporting of Electronic 
Equipment § Maintainability discusses such 
maintainability concepts as general objectives, 
availability and operational readiness, and op- 
erational support costs related to maintain- 
ability. A section on measurement, which re- 
ports of quantities, deals with the definition of 
the system and maintenance concept, quanti- 
ties measured, descriptions of equipment de- 
sign and use factors, and computational tech- 
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niques; price $2. Maintainability Digest for 
the Electronics Industry is a revision of “Sug- 
gestions for Improving Maintainability of 
Military Electronic Equipment” presented at 
the 1957 EIA Conference on Maintainability 
of Military Equipment. It up-dates, improves, 
and expands the publication by providing 
guidelines tor planning, specifying, designing 
for, controlling, and evaluating maintainabil- 
ity; price $2. Electron Tube Types Versus 
Packaging Classifications provides a guide to 
the procurement of tube types having limited 
co-ordination, and lists packaging group, con- 
tainer size, drop test, and other requirements 
as specified in Military Standard MIL-E-75; 
price $1. These documents may be ordered 
from the EIA Engineering Department, Room 
2260, 11 W. 42nd St., New York 36, N. Y. 


RESEARCH IN MICROELECTRONICS 
USING ELECTRON - BEAM - ACTIVATED 
MACHINING TECHNIQUES. A _ new high- 
speed micromachining method has been de- 
veloped for fabricating film materials used in 
electronic data-processing systems according to 
a report of Navy research. The process em- 
ploys an active element based upon the me- 
chanical tunneling of electrons from a metal 
into high vacuum that has an_ estimated 
switching time of 10-' seconds. In fabricating 
film materials, a micromachining method is 
employed that uses an electron beam to form 
a chemically resistant film on the material be- 
ing machined, which is subsequently etched 
in vacuum by a molecular beam. The tech- 
nique has resolution capabilities of several 
hundred angstrom units. It can handle elec- 
tronically clean materials with minimum con- 
tamination and may ultimately be suited for 
the economical production of 1-cubic-inch 
data-processing systems with 10% active com- 
ponents. Components based on the process 
couple well to similar and accessory com- 
ponents. Tests indicated that light detectors 
and generators and electrostatically operated 
electromechanical devices such as relays and 
filters seem to fulfill the requirements for ac- 
cessory components so that all electronic func- 
tions could be accomplished with this micro- 
electronic system. The publication is available 
from the Office of Technical Services, U. § 
Department of Commerce, Washington 25, 
D. C., for $3.50 each copy. 


RESEARCH HIGHLIGHTS, National Bu- 
reau of Standards, Annual Report 1960. Pre- 
sented in digest form, this illustrated account 
of the National Bureau of Standards (NBS) 
research and measurement activities describes 
225 programs in 18 different fields. Included 
are determination of an improved value for 
the faraday; determination of a new value of 
the atomic weight of silver; development of 
a high-temperature electric arc for experi- 
mental temperature measurements in the re- 
gion from 10,000 to 20,000 C:; calibration of 
commercial gauge blocks to an accuracy of 
better than one part in five million; and the 
placing in operation of improved atomic fre- 
quency standards. Some details of a special 
program in plasma physics and laboratory 
astrophvsics are given, including studies of the 
properties of electromagnetic radiation and of 
particles and their interactions. In other re- 
search programs described, the length of the 
international standard meter bar was related 
to the wavelength of the organge-red light 
emitted by the isotope krypton-86. In addition, 
a complete list of NBS publications and pat- 
ents for fiscal 1960 is included. The document 
is available from [ S. Department of Com- 
merce, National Bureau of Standards, Wash- 
ington 25, D. C., for 65¢ 


OERSTED AND THE DISCOVERY OF 
ELECTROMAGNETISM. Written by Bern 
Dibner, author of ‘‘Laving the Atlantic Cable,” 
this monograph chronicles concisely and 
graphically the somewhat fragmentary history 
of electromagnetism. The link between elec- 
tricity and magnetism, which O6cersted first 
demonstrated in 1820 by his simple experi 
ment, underlies almost everything electrical and 
electronic developed since, from powerful dy- 
namos to sensitive instruments. Proof that 
electric currents produce magnetic fields ranks 
with Volta’s and Faraday’s discoveries as one 
of the three great findings that form the foun- 
dation of the Age of Electricity. Dr. Dibner 
reproduces original material seldom published 
before in the United States, drawing his ma- 
terial mainly from original sources in the 
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Burndy Library. The 48-page monograph is 
available from Burndy Library, Norwalk, 
Conn., for $2 in paper cover. 


IRE TRANSACTIONS ON INSTRUMEN- 
TATIONS, Vol. 1-9, No. 2. This volume con- 
tains a complete compilation of — scientific 
papers presented during the 1960 Conference 
on Standards and Electronic Measurements 
held in June at the National Bureau of 
Standards (NBS) Boulder, Colo., Laboratories. 
Sponsored by the AIEE, the Institute of 
Radio Engineers (IRE) and the NBS, the 
conference was attended by more than 800 sci- 
entists and engineers from industry, univer 
sities, and government. Among the _ topics 
covered are standards and measurement tech- 
niques for electrical quantities at frequencies 
ranging from direct current through the mi- 
crowave region, the most pressing current 
problems in establishing universally accepted 
consistent standards, and a considered specu- 
lative look at the most probable causes of 
difficulty in the future in making standards 
and electronic measurements. Available from 
The Institute of Radio Engineers, | E. 79th 
St.. New York, N. Y., at $6.30 per copy for 
IRE members $9.45 for libraries and colleges, 
and $12.60 for all others. 


1956 BIBLIOGRAPHIC SURVEY OF COR- 
ROSION, Nace Publication No. 60-12. This 
is a collection of more than 2,000 abstracts of 
technical literature published during 1956 in 
periodicals throughout the world related to 
articles, books, and pamphlets on corrosion and 
corrosion control. Also included are a small 
number of abstracts of material published in 
earlier years not previously included in bibli 
ographies. Abstracts are indexed in the book 
according to their principal content under 
eight main headings: general, testing, charac- 
teristic corrosion phenomena, corrosive envi- 
ronments, preventive measures, materials of 
construction, equipment, and industries. Each 
of these groups is further subdivided. The 
survey may be ordered from the National As 
sociation of Corrosion Engineers, 1061 M & 
M Bldg., Houston 2, Texas, for $27.50 per 
copy for nonmembers and $22.50 for members 
of NACE. 


FOREIGN ELECTRONIC ENGINEERING, 
TV, AND RADIO LITERATURE TRANS- 
LATIONS. The following translations have 
been released for sale to the public through 
the Office of Technical Services: (OTS) 60- 
21466 Methods for the Control of Interfering 
Currents Originating at the Input of an Elec- 
trostatic Fluxmeter During its Operation in 
a Conducting Medium (USSR), May 1960, 10 
pages, 50¢; 60-21917 Chinese Communist De- 
velopment of Teleprinter and Facsimile Equip- 
ment, June 1960, 22 pages, 75¢; 60-31230 In- 
formation and Reports—Radio und Fernsehen 
(German Democratic Republic), June 1960, 5 
pages, 50¢; 60-41031 News of Institutes of 
Higher Learning—Radio Engineering (USSR), 
Julv 1960, 286 pages, $4; 60-21184 Reciprocity 
Calibration of Underwater Sound Transducers 
in a Free Field—Acoustica (Switzerland), 1960, 
16 pages, 50¢; 60-21030 The ‘“Pentaconta” 
futomatic Telephone System (Societe Fran- 
caise des Electriciens Bulletin), 1960, 24 pages, 
75¢; 60-41131 Experimental Appara‘us for 
Three-Dimensional Color Television, (USSR), 
August 1960, 7 pages, 50¢; 60-1197] Inter- 
Institutional Conference on the Application of 
Physical and Mathematical Modeling to Elec- 
trical Engineering Problems (USSR), August 
1960, 6 pages, 50¢. All these publications may 
be ordered from the OTS, Business and De- 
fense Services Administration, U. S. Denart- 
ment of Commerce, Washington 25, D. C 


LIGHTING .. . KEYED TO TODAY’S 
HOMES. Written in layman's language, but 
in every way compatible with Illuminating 
Engineering Society lighting and vision recom- 
mendations, this new report provides a prac- 
tical guide to combining and enhancing fash- 
ionable home decor with correct light for 
living. Illustrated with more than 250 photo- 
graphs and drawings, the book has been de- 
signed specifically to give home lighting and 
related information to architects, interior de- 
signers, teachers, electrical contractors and elec- 
tricians, manufacturers and distributors of 
home lighting equipment, etc. Copies are 
available at $1.50 each from the Publications 
Office, Illuminating Engineering Society, 1860 
Broadway, New York 23, N. Y. 
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ENGLISH ¥ 
ELECTRIC 
CANADA 


USES 
NATVAR 


Teraglas 


TO TAPE 
STATOR COILS This unit, one of four built by English Electric for export to Europe, is a 4500 HP, 


6000 V, 3-phase, 50 cy. synchronous motor stator. Coil ends are taped with Natvar 
Teraglas, a new flexible insulating material comprising a base fabric woven from polyester 


OF THIS (polyethylene terephthalate or “Dacron’’) warp yarns, and conti fil t glass 
filler yarns, coated with an improved varnish possessing exceptional dielectric strength 





under elongation. 


Baglish Electric Canada, Toronto, Ontario, Division of John Inglis Co. 


Ltd. manufacture electrical motors, controls, transformers and switchgear 


for use in important installations throughout the world. 


They have found that Teraglas offers several distinct advantages over the 

thirsty cotton base tapes formerly used. At no advance in material cost, Natvar Products 

Teraglas is more readily applied to coils: the higher dielectric strength of Varnished cambric—sheet and tape 

Teraglas results in a better insulated coil; and better heat resistance pro- pyr canves and duch—sheet 

vides a greater safety factor against high operating temperatures due to Varnished silk and special rayon— 

sheet and tape 

Varnished papers—rope and kraft— 

sheet and tape 

. Varnished, silicone varnished and 

sider the ease of use and extra protection of Teraglas. It is made in four silicone rubber coated Fiberglas*— 
° ~ 7 ” = P . sheet and ta 

standard thicknesses, .008”, .010", .012” and .015”, available in sheets, ns ealnuehinntiene, Aboglas® 

rolls or tapes in black and yellow. Teraglas® 

Isoglas® sheet and tape 

Teraglas® U.S. Pat. Off. (Natvar Corp.) Isolastane® sheet, tape, tubing and 

sleeving 


Vinyl coated and silicone rubber 
coated Fiberglas tubing and sleeving 
ae C  @) e e Oo RQ AT } ON Extruded vinyl tubing and tape 
Styroflex® flexible polystyrene tape 
Extruded identification markers 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION *TM (Reg. U.S. Pat. Off.) OCF Corp. 


Telephone TWX Cable Address We will be very happy to supply information 
FULTON 8-8800 RAHWAY, N.J., RAH 1134 NATVAR: RAHWAY, N.J. on any of our products on request. 


203 RANDOLPH AVENUE © WOODBRIDGE, NEW JERSEY 


overloading. 


If you are presently using conventional materials, it will pay you to con- 
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BENDIX 
Needs 


MANUFACTURING 
ENGINEERS FOR 
MAGNETIC 
COMPONENTS 


Bendix of Kansas City, Missouri 
needs Manufacturing Engineers 
to do original work with new 
materials, and close, more ex- 
acting work with ordinary ma- 
terials—minds that will inquire 
into the many branches of tech- 
nology and bring together that 
combination of techniques capa- 
ble of producing a unique prod- 
uct. As a Prime Contractor for 
the Atomic Energy Commission, 
our function is to give the weap- 
on Designer the greatest possi- 
ble latitude in exploiting new 
materials and techniques. We do 
this by paralleling his design 
work with advanced develop- 
ment of manufacturing processes 
during the design phase. The 
control of processes frequently 
must be so precise that automa- 
tion is required for that reason 
alone—production quantity not- 
withstanding. 
*These are positions for Electrical 
or Mechanical Engineers with ex- 
perience in the manufacture of 
magnetic components. To qualify, 
you will need to understand de- 
sign, processing and production in 
magnetic components for minia- 
turized high reliability applica- 
tion. Our work includes specific 
components such as audio, video, 
IF and pulse transformers and 
inductors of both toroid and con- 
ventional laminated designs. Also 
involved are magnetic amplifier 
components with very c osely 
controlled electrical and magnetic 
parameters. A typical example of 
one of the new subminiaturized 
designs would be a four winding 
pulse transformer completely en- 
capsulated and occupying a total 
volume of about cc and using 
wire sizes between A. W. G. 40 
and 50. One of our needs is to 
develop. realistic manufacturing 
techniques for the fabrication of 
a family of magnetic components 
similar to the above example with 
high quality standards and in 
moderate production quantities. 
These are responsible positions 
for engineers who are qualified 
to do original and creative work, 
and who can demonstrate by a 
record of past professional ac- 
complishment that they possess 
this ability. Ours is one of the 
nation’s most vital industries. We 
offer unusually generous com- 
pany benefits in a Midwestern 
community which is famous for 
its beauty and low cost of liv- 
ing. All replies will be strictly 
confidential. 
For Personal Interview Send 
Resume to 


Mr. K. L. Beardsley 
Box 303-VC 


KANSAS CITY DIVISION 
95th & Troost, Kansas City 41, Missouri 


Please mention ELECTRICAL ENGINEERING when 





New Products 
(Continued from page 22A) 


Overload Coupling... 


A new overload protector coupling 
warranted for | million disconnect-re- 
connect cycles, fits motor and machine 
shafts from 34- to 114-inch diameters 
and can be ordered preset to disen- 
gage at any torque setting from 14 
to 60 foot pounds. The Torq-Tender 
can remain for an unlimited time in 
the disengaged position without over- 
heating or binding. It automatically re- 
engages when overload is corrected and 
when the motor is operated at low rpm 
or turned off and started again. The 
unit always re-engages in the same posi- 
tion, so there are no timing problems. 
Helland, Inc., Navarre, Minn. 


Wattmeter... 


This wattmeter for measurement of 
transformer core and corona losses on 
high-voltage transmission lines is par- 
ticularly suited to low power factor 
measurements of 2 to 20% where nor- 
mal wattmeter movements cannot 
function accurately. The device con- 
sists of an electrodynamic torque-pro- 
ducing mechanism and a d-c balancing 
element; all mounted on the same shaft 
and using taut-band suspension fric- 
tionless principle. When the electro- 
dynamic element is energized, a de- 
flection from the balance position 
produces an error signal in a photo- 
electric detecting system, which in turn 
causes a current to flow in the d-c 
balancing element to develop oppos- 
ing torque to the electrodynamic ele- 
ment. Westinghouse Electric Corp., 
P. O. Box 2099, Pittsburgh 30, Pa. 


Miniaturized Flasher... 


The A-300-P series is designed to 
provide military, aircraft, industrial, 
and marine fields with a lightweight, 
maintenance-free flashing device for 
incandescent lamps. Capable of switch- 
ing 150 watts through a long service 
life under severe environmental con- 
ditions, the component is fully tran- 
sistorized and potted. With basic cir- 
cuity it can be used in conjunction 
with a warning signal or as a timing 
circuit where the on-off ratio or on-off 
time can be varied to meet required 
specifications. Joseph Pollack Corp., 81 
Freeport St., Boston 22, Mass. 


RPM Switch... 


Small size and light weight are two 
important features of this new multi- 
speed rpm control switch. Models are 
available with 1, 2 or 3 snap-action, 
each set to actuate at a preset rpm. 


writing to advertisers 


The flyweight-centrifugal force princi- 
ple is employed to control switch op- 
eration. Repeatability and differential 
can be held as low as 1°, or less while 
operating ranges between 700 and 
5,000 rpm or higher are obtainable. 
Kahn and Co., Inc., P. O. Box 516, 
Hartford 1, Conn. 


Protective Equipment... 


Curtains of light, 7, 12, or 17 inches 
in width, sensitive to partial obstruc- 
tion yet remaining unaffected by 
variations in normal ambient light 
constitute the main features of this 
labor-protective equipment. Employed 
in the projector is a rotating mirror 
from which a reflected beam of light 


PROJECTOR RECEIVER 
(with parabolic (with parabo 


reflector 


(PARALLEL BEAMS REFLECTED 


Boranng Mirrar 


LIGHT SOURCE 


| CONTROL 


sweeps across the reflector to form 
parallel beams of light directed at the 
receiver. At that point, the light beams 
are focused by a second parabolic re- 
flector to a photocell. The two electric 
pulses generated with each rotation of 
the mirror are then fed into the moni- 
toring control unit. When an obstruc- 
tion of more than 2 inches reduces the 
width of the light beam, a signal is 
produced that drops out the control 
relay, stopping the machine. The Clark 
Controller Co., 1146 E. 152nd St., 
Cleveland 10, Ohio. 


Hot Motor... 


Capable of functioning in an en- 
vironment that would melt tires from 
an automobile, this unusual motor 
will play a key roll in a new throttle- 
control system for the Air Forces’ 
2,000-mph B-70 bomber. With the 
frame made of stainless steel and wir- 
ing encapsulated in ceramic, the 
motor makes use of a unique alumi- 
num anodizing method for wire in 
sulation. Under development for 3 
years, use of the motor-powered elec- 
tric throttle system marks the first 
time that a nonmechanical system has 
been designated as a primary control 
in aircraft. North American 
Inc., Los Angeles 45, Calif. 


Aviation, 


(Continued on page 30A) 
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FILM-COATED MAGNET WIRE FOR 220 C 


Affords continuous high-temperature operation up to 250 C—resists heat shock up to 425 C 


The exceptional heat stability of Anaconda ML Magnet Wire 
makes it ideal for electrical equipment.operating at con- 
tinuous high temperatures up to 250 C—such as high- 
temperature motors, relays and dry-type transformers. This 
same heat-resistant characteristic also makes ML Magnet 
Wire a valuable tool in miniaturization and in reducing the 
size of larger equipment. 


Tremendous overload resistance (as demonstrated by ther- 
mo-plastic flow above 500 C and heat shock resistance over 
400 C) makes ML Magnet Wire particularly suitable for 
portable tool armatures and other applications where *‘stall’’ 
conditions or unusual overloads may be experienced. 
Essentially zero weight loss to 200 C makes it possible to 
use ML Magnet Wire for relays that will operate at tempera- 
tures up to 250 C with low space factor and comparatively 
low cost. Using ML Magnet Wire in sealed relays practically 
eliminates contact contamination due to ‘‘outgassing’’ of 
wire insulation. 

Other ML Magnet Wire advantages: high burn-out resist- 
ance and cut-through level; dry dielectric strength over 
3,000 V/Mil; excellent flexibility; good windability and 
scrape resistance. 

ML Magnet Wire is coated with a solution of ML Polymer, 
a new chemical development by duPont that represents a 
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tremendous improvement in heat resistance over organic 
coatings. ML Magnet Wire can be used as a replacement 
for most film-coated magnet wires, except solderable 
types, and many glass and glass Dacron wires. Where the 
positive inorganic spacing of glass is required, the com- 
bination of ML film and glass serving offers outstanding 
properties. ML Magnet Wire’s combination of high tem- 
perature rating, excellent winding characteristics and 
space factor permits its use in many applications which 
formerly required the use of much more expensive com- 
binations of ceramics and fluorocarbons. 

ML Magnet Wire is available in all sizes of round, square 
and rectangular. Film additions are single, heavy, triple or 
quadruple thicknesses, all conforming with NEMA specifi- 
cations. ML also meets all requirements of Spec. MIL-W- 
583B for Class 180 Types H, H2, H3, and H4, and Class 
200 Types K, K2, K3, and K4. For prices, technical data and 
applications engineering information, contact Department 
EFL-1-EE, Anaconda Wire and Cable Company, 25 Broad- 
way, New York 4, New York. 


ASK THE MAN FROM ® 


ANACOND 


FOR ML MAGNET WIRE 














Silicon whiskers 
grown by vapor de- 
position techniques 
make possible new 
ultra-sensitive force 
transducers (inset 
above). 


EPITAXIAL GROWTH AND ADVANCED 
TECHNOLOGY AT EOS* 


Growing silicon whiskers under the exacting require- 
ments imposed by vapor deposition techniques is more 
than the result of scientific curiosity. These single crys- 
tals, when used as ultra-sensitive transducers, allow 
physical and biological measurements 10 to 100 times 
more sensitive than possible with conventional strain 
sensors. Developing the sophisticated techniques and 
tools necessary for the advancement of the nation’s 
technological efforts are the goals of EOS. 


Ultra-sensitive pressure sensing devices are the practi- 


cal result of only one of many programs being conducted 
by the Solid State Division. These comprehensive pro- 
grams include the areas of materials research, micro- 
electronics, and molecular electronics which in turn com- 
plement the research development and systems activities 
of the other Divisions of the company. 


*Electro-Optical Systems presently has positions on its Techni- 
cal Staff for Physicists, Electrical Engineers, Mechanical 
Engineers, Chemists and Aerothermodynamicists who 
are interested in advanced research and development programs 
and are experienced in the areas of 

Solid State Physics 
Materials Research 

Fluid Physics 

Electronic Systems 
Energy Conversion 
Advanced Power Systems 
Electrochemistry 
Quantum Physics 
Re-entry Physics 
Organic Chemistry 


Scientists and Engineers are invited to direct inquiries 
in confidence to Mr. Don Smelser at 


fF ELECTRO-OPTICAL SYSTEMS, INC, 
ti 137 NORTH VINEDO AVENUE 


S PASADENA, CALIFORNIA 





New Products 
(Continued from page 28A) 


Business Machines .. . 


Two fully transistorized machines 
mark the entry of this company into 
the data-processing field. The 2215 is 
a business document writing system 
that reproduces all repetitive data by 
means of programmed punched tape 
or edge punched cards, thereby elim- 
inating the costly manual phase of 
repetitive writing. Typing of variables 
is the only manual operation re- 
quired. The 66/5 is an_ electronic 
computer with typewriter input-out- 
put that speeds and simplifies the 
preparation of business forms requir- 
ing calculation. A_ plastic program 
card is used for automatic program- 
ming control of this machine. Smith- 
Corona Marchant, Inc., 410 Park Ave., 
New York 22, N. Y. 


Space Computer Drum... 


No larger than a_ baseball, this 
latest contribution to future space ex- 
ploration features a memory drum 
capable of storing 358,000 bits of in- 
formation for its parent computer. To 
explore neighboring planets, a com- 
puter might have to operate for years 
aboard a space vehicle with the drum 
spinning at 10,000 rpm, even when the 
computer is idle. “Infinite” life is 
achieved through air-bearing suspen- 
sion of the rotor while floating heads 
pick up and record the data. Another 
feature is its “l-word loop” which 
speeds computer performance by en- 
abling it to use information virtually 
as fast as it is received and deposited 
on the drum. Sperry Gyroscope Co., 
Great Neck, N. Y. 


Subminiature Fuse... 


The GMT fuse and HLT holder 
were designed to permit multiple 
mounting of fuses in extremely small 
places. Fuseholders may be panel 
mounted on \,-inch centers. The 
wafer thin element permits removal 
of any blown fuse without disturbing 
adjacent ones. When the fuse opens, 
a colored flag flashes to draw attention 
to the open circuit. The spring carry- 
ing the flag also makes contact with an 
alarm signal circuit. Originally de- 
signed for communication equipment, 
its many features make it readily 
adaptable for computors, control de- 
vices, and other equipment where 
space is a premium and positive faulty 
circuit identification mandatory. Buss- 
man Mfg. Div., McGraw-Edison Co., 
University at Jefferson, St. Louis 7, 
Mo. 
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How Circle exceeds the specs to give you... 


MAXIMUM LONG TERM STABILITY 


Most ordinary products generally manage to meet specifications. The 
quality product is recognized by the way it exceeds them. 

Take, for example, Circlesheath Type RR Power Cable and the im- 
portant IPCEA-NEMA 60 cycle water absorption test. Requirements 
call for immersion in water for 14 days with maximum SIC change and 
stability factor of 5% and 1% respectively. 

The table below clearly indicates Circlesheath superiority — not only 
after 14 days submersion but after two years and ten months in a test 
that was originated in September 1958! 

Long term stability is only one of the many ways Circlesheath exceeds 
specs to give users maximum performance. For complete reliability, 
specify Circle on your next job—there’s no finer power cable made. 


CIRCLE WIRE & CABLE CORP. 


SUBSIDIARY OF CERRO CORPORATION 


PLANTS: Maspeth and Hicksville, N.Y. SALES OFFICES & WAREHOUSES: In all principal cities. 
Rubber Covered Wires & Cables - Varnished Cambric Cables - Plastic Insulated Cables - Neoprene Sheathed Cables + “CIRTUBE” EM? 


CABLE DESCRIPTION: PERFORMANCE 
15KV, UNGROUNDED, SHIELDED STABILITY FACTOR 


























Trade Literature... 


Torque Measuring ... 

\ 12-page brochure illustrates how 
to measure the torque characteristics 
and speed of motors, geal trains, servo 
mechanisms, and potentiometers. It 
covers torque ranges from ly gram-cen- 
timeter to 200 pound-inches. The bro 
chure includes formulas for computing 
power and efliciency and methods of 
using stroboscopes and tachometers for 
analyzing rotating motion. Power In 
Inc 7352 N. Lawndale 
fwe., Skokie, Ill 


struments 


Drafting Chart Reprint... 


\ reprint of a 6-page illustrated 
printed-circuit drafting aids chart is 
now available. Included are all of the 
precut' pressure-sensitive shapes and 
narrow tapes required to make paste 
up printed-circuit drawings that will 
conform to military specifications, to- 
nonmilitary 
configurations. Samples of “Kwiky-Dot” 


gether with many new 


overlapping donut-type terminal pads 
are included with each chart. By-Buk 
Company, 4314 W. Pico Blud., Los An- 


geles 19, Calif. 


Tunnel Diode Circuit ... 


\N-1359A, “Tun- 
nel Diode Circuit Design Handbook,” 


contains sections on the theory of 


Booklet number 


tunneling action: various general cir- 


cuit: considerations; simple switching 
circuits (OR gate; AND gate: MAJOR- 
ITY gate: and FAN-OUT considerations); 
and four common digital circuits in- 
cluding shift register, ring counter, 
binary counter, and memory circuit. 
Corp., Wake- 


Transitron Electronic 


field, Mass. 


High-Bay Lighting... 


Many of the lighting problems in 
modern industry are discussed and 


analyzed in new high-bay lighting 
catalog. Solutions are suggested in the 
form of the various mercury-vapor and 
fixtures, with 


each fixture being defined as to what 


incandescent lighting 
type of problem it is designed to solve. 
The advantages of mercury-vapor units 
are compared to those of using incan 
descent fixtures, and points concerning 
venting of units, disconnecting advan- 
tages, distribution of available candle 
power, and types of construction are 
all covered in the catalog. Thomas In- 
dustries, Inc., Benjamin Division, 207 


E. Broadway, Louisville, Ky. 
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Networks and Capacitors... 


Engineering Bulletin No. 10,001 is 
intended to assist component and ap- 
plication engineers in specifying and 
utilizing pulse-forming networks and 
capacitors for radar equipment, tube 
testing, and similar pulse circuit appli- 
cations. Technical Literature Section, 
Sprague Electric Co., 321 Marshall St., 
North Adams, Mass. 


Universal Electronic Timing ... 


Four different applications using 
digital time signals to co-ordinate re- 
mote equipment in complex instru- 
mentation and data-processing systems 
are described in an 18-page spiral 
bound brochure. Examples include: (1) 
airborne reconnaissance with automatic 
data logging, (2) ground timing system 
for test ranges and missile sites, (3) data 
processing with time compression and 
expansion features and (4) ground 
support equipment for performance 
checkout. System components include: 
digital time encoder and standard time 
base with seven serial and two parallel 
coded output signals, remote time in- 
dicators, pulse code translator, time 
signal analyzer, applique unit, pulse 
delay generator and world time stand- 
ard simulator. Six types of timing wave- 
train formats are illustrated. The 
Hallicrafters Company, 4401 W. Fifth 
Avenue, Chicago 24, Ill. 


Radiation Alarm System... 


\ radiation warning system for any 
area where radioactive materials are 
stored, handled or transported is de- 
scribed in Bulletin GA-2. 
the GA-2 gamma alarm system, it is a 
completely self-contained 12- by 15- by 
85f-inch unit, with detector, power 


Known as 


supply. fail-safe and alarm circuits. 
Wall-mounted, it operates from any 
110-volt circuit. Any number of GA-2 
units may be connected with simple 
telephone type wire into a_ multi- 
station monitored on 
a central control room panel. The 
GA-2 is insensitive to external electro- 
magnetic disturbances and tempera- 
ture. Units are interchangeable with- 
out modification, 
impedance matching, and meet all 
AEC requirements. Nuc lear Measure- 
ments Corp., 2460 N. Arlington Ave., 
Indianapolis 18, Ind. 


system and 


calibration or 


Trade Literature 


Automation for Metal Finishers . . . 


A wide range of machines and 
equipment designed to automate metal 
finishing operations is described in an 
illustrated 29-page “Guide.” Featuring 
actual 
the booklet provides profit-increasing 


photographs of installations, 
data for large or small firms contem- 
plating automation. Entitled “When 
To Automate,” the booklet also il- 
lustrates new types of automatic ma- 
chinery currently in use by electronic 
firms for mass production processing 
of vital components. The Meaker 
Company, Nutley, N. J. 


Moftodrive Catalog... 


Catalog G-100, an 88-page publica- 
tion covering the complete line of 
Vari-Speed Motodrives, \, 
through 40 hp, is now available. Data 
in the catalog includes full rating 
tables, with new additional output 


Reeves 


speeds. Dimension diagrams and charts 
for more than 100 different assemblies, 
new higher overhung load and new 
controls, are also included. Reliance 
Electric and Engineering Company, 
24701 Euclid Ave., Cleveland 17, Ohio. 


National Electrical Code Bulletin ... 


sulletin 2722, a 60-page publica- 
tion, details the applications of Con- 
dulets in hazardous locations, and 
discusses Code Articles 500-503 and 
510-517. Product photos, installation 
photographs, and drawings illustrate 
this bulletin for use as a reference in 
planning electrical installations — in 
hazardous locations. Crouse-Hinds 
Company, Syracuse 1, N. Y. 


Installing a Computer System... 


A 5-page booklet describes what 
to do before installing a computer 
system. The new booklet will enable 
businessmen who are planning to start 
computer operations to understand 
more fully the complexities and prob- 
lems entailed in the application of a 
computer in their business operations. 
The booklet describes in nontechnical 
language system analysis, specifications, 
design, and the full operation of the 
computer. Philco Corp., Computer 
Division, Willow Grove, Pa., Attn: 
Dept. N.P. 


(Continued on page 37A) 
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NEW! Engineering data on OKO “4 EX sae 


Okonite’s butyl base high voltage cable insulation 


Send for a copy of this handy reference which 
gives complete information on OKONEX, 
Okonite’s service-proved butyl base rubber in- 
sulation. Designed for multi-purpose service up 
to 90C, OKONEX is extremely resistant to 
ozone, heat and moisture. 

You’ll learn how OKONEX insulated cables 
can help increase load capacities in existing 
systems .. . how OKONEX saves you time and 
money in the installation of new systems... 
why Okonite’s self-imposed quality control and 
testing specifications are your assurance of de- 


where there’s electrical power... 


there’s OKON ITE CABLE 


1961 


pendability in critical circuits. 

This booklet contains useful technical informa- 
tion on current carrying capacities, dimensional 
data, and features illustrative descriptions on 
many types of cable coverings—each designed 
for a specific environment. Such practical infor- 
mation should be helpful to you in the design 
and specification of efficient electrical systems. 

To obtain your FREE copy of this new booklet, 
call your Okonite representative or mail the 
handy coupon today. 


8181 


ee re On tee To emai 


Please mention ELECTRICAL ENGINEERING when writing 


The Okonite Company 
Subsidiary of Kennecott Copper Corporation 
Passaic, New Jersey 


Please send me a FREE copy of your new booklet on OKONEX 
INSULATED CABLES. 


Name 





Company. 





Address. 





City. Zone State 
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MOBILE IMPULSE TESTING GENERATOR 600.000 VOLTS 
4 KILOWATT-SECONDS 


HIGH-ACCURACY SHIELDED RESISTOR DIVIDER CATHODE-RAY OSCILLOGRAPH 

(@retee) oy-re am ecleleyit-mel-st-seMuaiee Mata etil-sae-lele meeleleue)| High-accuracy test voltage measurements assured 

self-contained for a minimum testing set-up time. with shielded resistor divider. 

ody a bereterelshula are) Mleelelel ime bceti Eliminates tedious time-consuming setting and 
- Series-parallel connections easily changed and calibration of sphere-gaps. 

readily visible. 


RELIABLE - VERSATILE! - ACCURATE - CONVENIENT 
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SPECIALISTS IN HIGH VOLTAGE EQUIPMENT SINCE 1904 
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ANNOUNCING | THE 1962 Fan 


ELECTRICAL 
EN GINEERING oi, | : ezpasition of its 
EXPOSITION RRO he 


The decade’s most exciting marketing event has 
been annouced by the American Institute of Elec- 
trical Engineers. The 1962 Electrical Engineer- 
ing Exposition is the first national exposition ever 
to be held concurrently with the AIEE’s Winter 
General Meeting. It will encompass all the prod- 
ucts and services of the electrical and electronics 
industries. Here’s an unmatched opportunity for 
your company’s executives to meet —and sell — 
the men who exert the greatest influence in the 
purchasing of equipment and supplies for the 
nation’s electrical utilities, for mining and re- 
fining, for steel, metals, ceramics and general 
manufacturing, chemical construction, consulting, 
electric and electronic controls and communica- 
tions and government applications. 














HERE’S THE PRIME MARKET FOR ELECTRICAL AND ELECTRONIC AN! a Ze 

PRODUCTS—IN ONE PLACE, AT ONE TIME Vs . REC AV 
pect 3" AYN 

The AIEE invites your company to participate— ; Ae a . 

to demonstrate its progress in equipment produc- — 

tion—to the more than 5,000 high-level execu- 

tives, engineers and scientists expected to attend 

the Winter General Meeting of the AIEE. To be 

held January 29-February 2, 1962, in New York, 

the Exposition will feature the products of the 

nation’s leading manufacturers of electric and 

electronic equipment, materials, controls and com- 

ponents, and the industry’s top supplier and serv- 

ice organizations. 








Postage 
Will be Paid 


lf Mailed in the 
Fill in and mail this card Addressee United States. 


for complete information on 
how you can participate in the 
1962 ELECTRICAL 
ENGINEERING EXPOSITION BUSINESS REPLY CARD 


FIRST CLASS PERMIT No. 20722 PHILADELPHIA, PA. 














ELECTRICAL 


ELECTRICAL ENGINEERING EXPOSITION 
ENGINEERING Architects Building 
Philadelphia 3, Pa. 





EXPOSITION 














HERE'S 
EFFECTIVE 
SALES 
COMMUNICATION 


The Electrical Engineering Exposition offers your 
company an unparalleled opportunity to talk to 
your market when it is most willing to listen — 
and is most responsive to your sales effort. 

At this Exposition: 


.. Your customers will seek you out. The man you‘ve 
had difficulty seeing will walk into your booth. 


. You'll meet your customers on a personal basis — 
creating a favorable selling climate. 


. Your engineers will be available to offer on-the- 
spot technical advice—and often to clinch the sale. 


. Thousands of visiters will help you know where 
the market for your product lies—how it's being 
used—where and why it’s needed. 


.. You'll be backing up your company’s products — 
inviting open comparison with your competitors— 
signify your strength in the field. 

.. You'll talk directly with more potential customers 


in a shorter time than is possible through any other 
sales medium. 





WHY A HORIZONTAL ELECTRICAL 
ENGINEERING EXPOSITION? 


The 1962 Electrical Engineering Exposition, un- 
like any other, has been designed to meet the 
special educational needs of the industry. The 
AIEE recognized that manufacturers in all in- 
dustry segments buy equipment and components 
as well as sell them. Only in a horizontal engineer- 
ing exposition does your company reach every 
customer for its products or services. And only 
an across-the-board exposition is custom-built to 
interest every engineer involved in the electrical 
and electronics fields. 


Full details are available. Fill 
in and mail this card today. 





Gentlemen: 


[] Please send full information on how my company may participate in the Electrical 
Engineering Exposition. 


NAME 





FIRM 





ADDRESS 





CITY STATE 








Trade Literature 
(Continued from page 32A) 


Heat-Resistant Castings .. . 


Directions for high heat-resistant 
castings made in a few simple steps, 
and cured without catalysts, are con- 
tained in new technical bulletins on 
two semiflexible, single-component 
epoxy casting powders. The bulletins 
describe Maraset unfilled powder No. 
135E and filled powder No. 136E, de- 
veloped for encapsulating and 
impregnating transformers, coil wind- 
ings, and other electrical and electronic 
components and equipment. Marblette 
Corp., 37-31 30th St., Long Island City 
AP ee 


Synchro and Resolver Manual... 


This 27-page illustrated technital 
discussion of the electrical characteris- 
tics of synchros and resolvers describes 
in detail the application and _ signifi- 
cance of such parameters as electrical 
error, electrical zero, fundamental null, 
total null, ratio, and 
phase shift. When synchros and re- 


transformation 


solvers are used in systems each of the 


“data-sheet properties” undergoes 


drastic change whose nature is thor- 
oughly explained. Methods of meas- 
urement and the 
for test equipment are also included. 
Theta Instrument Corp., 520 Victor 


St., Saddle Brook, N.]. 


basic specifications 


Nuclear Gauging Systems... 


\ new 4-page folder, Bulletin No. 
106, describes details, method of op- 
eration, and specifications for nuclear 
gauging systems to be applied in the 
measurement of liquid, solid, or slurry 
levels or interfaces. Schematic dia- 
grams show six types of applications 
while illustrate 
nent equipment. Other sections cover 


radioactive sources and source holders, 


photographs compo- 


detectors, zero suppression, amplifier/ 
motor-driven gauge, and 
gamma switch. The Ohmart Corp., 
2236 Bogen St., Cincinnati 22, Ohio. 


indicator, 


Electronic Measurement Systems... 


Bulletin TD-106 de- 
instrumentation 


Technical 
scribes some typical 
facilities, 


systems for jet engine test 


electronic methods of 
thrust 
as used in ICBM facilities, and an in- 
stallation at Edwards Air Force Base, 
designed for captive testing of all pres 
ent and planned aircraft. Also dis- 
cussed in the 32-page booklet are the 
various types of secondary standards 


weight and 
measurements and calibrations 


May 1961 


available for force measurement as 
well as the reasons for the decrease in 
the confidence factor as the secondary 
standard accuracy approaches the ac- 
curacy of the primary standard. Gil- 
more Industries, Inc., 13015 Woodland 
Ave., Cleveland 20, Ohio. 


Piezoelectric Devices... 


A 16-page illustrated booklet on the 
application of piezoelectric devices 
highlights new developments in high- 
power handling abilities of the mate- 
rials. The booklet, designed to show 
the principal existing and potential 
uses of piezoelectricity, outlines and 
compares the performance character- 
istics of all major piezoelectric sub- 
stances. Text and tables cover piezo- 
electricity as applied to convert me- 
chanical energy to electrical energy and 
the reverse. Electromechanical prop- 
erties and useful service temperature 
ranges of piezoelectric elements are 
also included. Clevite Electronic Com- 
ponents, Bedford, Ohio. 


Nuclear Reactors... 


The AEC has published im booklet 
form, a compilation of Nuclear Re- 
actors Built, Building, or Planned In 
The United States As Of December 31, 
1960, (TID-8200 3rd Rev.). The 26- 
page booklet contains tables listing 
Civilian Reactors (domestic), Military 
Reactors, Production Reactors, Re- 
actors for Export, and Critical As 
sembly Facilities. The compilation of 
reactor projects and facilities is pub- 
lished semiannually, as of June 30 and 
December 31. Office of Technical In- 
formation Extension, U.S. Atomic En 
ergy Comm., P.O. Box 62, Oak Ridge, 
Tenn. 


Automatic Weight Sensing ... 

An 8-page, illustrated reference 
manual for the application of auto- 
matic weight sensing systems is de- 
signed as an idea stimulator to show 
how the principle of weight sensing, or 
measurement of force, can be utilized 
to perform a wide variety of produc 
tion and quality control functions. Ap 
plications given in “Form 3513” are 
based on a proven weighing principle 
consisting essentially of a one-to-one 
ratio predetermined weight scale with 
a transducer for converting lever move 
ment into an electrical readout signal. 
This signal is then available for vari 
ous industrial and laboratory uses. The 
Exact Weight Scale Company, Dept. 
“P,” 920 W. Fifth Ave., Columbus 15, 
Ohio. 





REDUCED CORE LOSS... 
LESS EXCITING CURRENT 
WITH NEW WESCOR* CORE 


New Westinghouse Wescor core com- 
bines the improvements in quality and 
permeability of Hipersil® steel with a 
newly developed method of forming a 
series of step-lapped core joints. Re- 
sult: higher possible working induc- 
tions in the magnetic circuit. In fact, 
core loss is 33% less than equivalent 
type C core . . . with comparably lower 
exciting current. 

Wescor cores are pretested and ship- 
ped from stock in 27 sizes, ranging from 
30 to 400 pounds. More details from 
your nearest Westinghouse representa- 
tive, or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. *Trademark 


You can be sure ... if it’s Westinghouse 


Please mention ELECTRICAL ENGINEERING when writing to advertisers 





Industrial Notes... 


Atlantic Research Corp. 
Alexandria, Va... 


A new Terrier ship-to-air guided 
missile, an improved version of the 
Terrier now operational with the fleet, 
has undergone a series of successful 
flight tests at the Naval Ordnafice Test 
Station, China Lake, Calif., as an- 
nounced jointly by Atlantic Research 
Corporation and the Navy. The fully 
instrumented and _ highly 
flights were powered by a newly de- 


successful 


veloped high-performance solid-propel- 
lant sustainer motor and are considered 
a milestone in the rapidly advancing 
solid-propellant rocket technology. 


Johns Hopkins University 
Howard County, Md... 


The 62-man staff of the Digital 
Computing Center of the Applied Phy- 
sics Laboratory of The Johns Hopkins 
University recently moved into its new 
$230,000 building in Howard County, 
Md. The new facility is built around 
an IBM 7090, high-speed digital com- 
puter. One of the first largely transis- 
torized models, it will fulfill demands 
for computing services of the research 
and development programs of the Ap- 
plied Physics Laboratory. This will in- 
clude the TRANsiT navigational satel- 
lite system and advanced guided mis- 
sile research. The new building of 
split-level design provides 8,000 square 
feet of space, the lower level contain- 
ing the main computer room, equip- 
ment and maintenance areas, and 19 
office modules. On the upper level are 
6 offices and a conference area. A large 
viewing window is installed at the up- 
per level from which the entire com- 
puting room operation can be ob- 
served, 


Burgess Battery Co. 
Freeport, lil... 


This division of Servel, Inc., has 
entered the magnetic tape market and 
is producing high-quality recording 
tapes for business, home, broadcast, 
and laboratory use. A separate Mag- 
netic Tape Division has been estab- 
lished to handle the production and 
marketing of the new tape product 
line. Burgess audio tape is produced in 
14-inch widths and is being marketed 
in all standard reel lengths in seven 
of the most popular series. 
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Motorola Inc. 
Scottsdale, Ariz... 


Motorola has developed a_ light- 
weight, airborne digital computer sys- 
tem to be utilized as an active, real 
time element for the navigation, guid- 
ance, and control of drone aircraft. 
The work is being done by the com- 
pany’s Data System Laboratory, as a 
portion of a contract drom the U.S. 
Army Signal Research and Develop- 
ment Agency. Computer functions in- 
clude co-ordinate conversion, continu- 
ous and optimum data combination 
from multiple sources, range correc- 
tion, and flight path control. Compact 
configuration was made possible by a 
fully solid-state design and unique 
packaging concepts. The computer is 
a general-purpose two address, serial, 
binary data type, utilizing a 12,000- 
rpm memory drum with a 2,048-word 
(21-bits per Clock 
speed in the order of 260 kc permits 78 
microsecond multiplication. Input-out- 
put equipment includes 0.2% D/A, a-c 
converters. 


capacity word). 


Hughes Aircraft Co, 
Los Angeles, Calif... 


The Hughes Microwave Tube Di- 
vision is adding a building of 35,000 
square feet adjacent to its headquarters 
to handle increasing production and 
development requirements. The addi- 
tion will increase the division’s facili- 
ties to more than 100,000 square feet. 
The new building will be used to 
house manufacturing support activities 
including a machine shop, tool design 
department, shipping and receiving, 
purchasing and maintenance depart- 
ments. 


Goodyear 
Akron, Ohio... 


In line with its expanding efforts 
in the field of space, Goodyear Aircraft 
Corporation (GAC) has announced 
establishment of a new aerospace de 
partment within its engineering organ- 
include 
management, promotion, and develop- 


ization. Assigned functions 
ment of new as well as current pro- 
grams, direction of mission and en- 
vironment studies and establishment of 
forward analytical pro- 
grams and systems technology require- 
ments. 


astronautics 


Industrial Notes 


Eastman Kodak 
Rochester, N. Y... 


The company will manufacture 
and sell magnetic recording tape, be- 
ginning later this year. Initially, Ko- 
dak magnetic tape will be supplied for 
professional and amateur sound re- 
cording uses. It will be on triacetate 
base and packaged in rolls 14 inch 
wide in standard lengths. Sale of tape 
for home-recording uses will be 
through Kodak’s regular distribution 
organization of established photo- 
graphic dealers. 


North American Aviation, Inc. 
Los Angeles, Calif. . . 


A metal-cutting machine guided by 
perforations in an endless tape has fin- 
ished its 84th aluminum wing skin for 
North American Aviation’s T-39 Sabre- 
liner. The machine is one of a dozen 
controlled by numbers punched on 
tape now in operation at North Ameri- 
can’s Los Angeles division. Similar ma- 
chines, all owned by the Air Force, are 
also used at other company divisions. 


American Electric Power 
New York, N.Y... 


The American Electric Power 
(AEP) System has announced plans to 
construct four major transmission lines 
utilizing guyed towers made of alumi- 
num. It will be the first utilization of 
guyed aluminum towers in the United 
States. The four 138,000-volt lines will 
total 100 miles and will tie two power 
projects now under construction into 
the balance of the AEP System. They 
will call for the use of approximately 
800,000 pounds of structural alumi- 
num shapes of various kinds. ‘Two lines 
will be built from the Smith Mountain 
hydroelectric project of Appalachian 
Power Company, on the Roanoke 
River 46 miles southeast of Roanoke. 
The other two lines will begin at the 
Big Sandy Plant of Kentucky Power 
Company at Louisa, Ky. The tower de- 
sign, a V-shaped structure with a single 
compression foundation and four guy 
anchors, is similar to designs used in 
Finland and Sweden which rely en- 
tirely on stranded guy wires for sup- 
port. 

(Continued on page 40A) 


ELECTRICAL ENGINEERING 





semiconductor indust 
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You are looking at the 
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rectifiers 


Here is the most sweeping assurance ever 
offered on the reliability of complete 
standard lines of silicon and selenium 
rectifiers. 

Every Syntron Semiconductor is certi- 
fied to have passed a specific program of 
tests and inspections (spelled out in the 
Certification, below)—and is guaranteed 
to perform to these certified levels for 18 
months after shipment! 

The savings to manufacturers in mini- 
mizing their own incoming tests and in- 
spections are obvious. Designers now can 
specify rectifiers tested to standards which 
match those of virtually any mass manu- 


factured product in the electronics industry. 

Exclusive manufacturing techniques, 
plus rigid quality control levels, enable us 
to introduce Certified Semiconductors. 
Every month we produce millions of 
square inches of selenium rectifiers by our 
unique vapor deposition method. Our ex- 
clusive gaseous double diffusion method 
produces identical silicon diodes in which 
the depth of the P and N layers is con- 
trolled to a very few microns. 

Syntron Certified Semiconductors are 
described in Catalog 100, and Bulletin 
200 details the Certification tests. Use the 
coupon below for your immediate copies. 


SYNTRON 


certified SEMICONDUCTORS 


Available from leading Electronic Distributors. 


rys 


itied 
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SYNTRON CERTIFIED SEMICONDUCTORS 
All Syntron semiconductors have been tested-and inspected to AQL level of 1.0, 
Inspection Level I1, and are so certified. Electrical and mechanical tests include: 
e Inspection to the appropriate JEDEC outline drawing. 
© Stated PIV for specific current ratings over a range of diode or cell temperatures. 
e Forward drop at rated current and a diode or cell temperature of 25°C. 
¢ Testing of all rectifier assemblies at rated load conditions. 


We guarantee that our semiconductors will meet their certified AQL performance 

levels for up to 18 months after shipment provided they are not misused or 
x misapplied. All Syniron semiconductors found to be defective in materials or 
"4 workmanship will be replaced at no charge upon return to our plant. 
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SYNTRON COMPANY, Semiconductor Div., Dept. E€-2, Homer City, Pa. 


Please send me Silicon and Selenium Rectifier Data (Catalog 100) and 
Semiconductor Certification (Bulletin 200). 


name 
~ title 


~ company 
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CUSTOM 

BUILT TO 

YOUR 
SPECIFICATIONS 


Complete Contract Manu- 
facturing Facilities for any 
type of metal enclosure . . . 
including more than 50 years 
experience of metal 
craftsmanship . . . are 
available to you at 

Kirk & Blum. 


For control panels, transformer 
tanks, indoor or outdoor 
electrical housings . . . fabri- 
cated in sheet, plate, stainless, 
carbon steel, aluminum, monel 
or other alloys . . . call on 
Kirk & Blum. 


Send your prints for 


prompt quotation. 


eeeeeees eeeeeeeeereeoee 


: EY) “Serna 
KIRK pantie ponobonnnilin 
s ALUM 


The Kirk & Blum 
Manufacturing Co. 
3204 Forrer Street 
Cincinnati 9, Ohio 
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Industrial Notes 
(Continued from page 38A) 


Food Machinery & Chemical Corp. 
New York, N.Y... 


Reinforced plastic parts are helping 
insure high performance in the RP-76 
rocket-powered target missile employed 
by the U. S. Army to test its surface- 
to-air weapons systems. This missile- 
plastic application was featured in a 
recent exhibit by Food Machinery and 
Chemical Corporation. The drone’s 
plastic nose and aft fuselage sections 
give lightweight strength that helps 
make ground recovery possible when 
the target is not intercepted in flight. 
Molded from glass cloth (prepregs) 
impregnated with Dapon diallyl phtha- 
late resin, the parts are attached to the 
steel case housing the solid-propellent 
rocket engine. The plastic parts also 
provide unusual weathering protection 
and resistance to the extreme tempera- 
tures (above 200 F) encountered at 
supersonic speeds. Outstanding elec- 
trical properties make the plastic ma- 
terial transparent to radar beams, thus 
permitting unobstructed _ reflections 
from the Luneberg radar augmenter 
installed in the nose of the drone. 


General Precision Equipment 
Tarrytown, N.Y... 


Generai Precision Equipment Corp. 
(GPE) has moved into its new corpo- 
rate headquarters in suburban Tarry- 
town, N. Y. The newly constructed, 2- 
story, 40,000-square-foot building also 
provides headquarters and needed ex- 
pansion facilities for the company’s 
electronic subsidiary, General Preci- 
sion, Inc. In addition, the new location 
will house management and staff of 
National Theatre Supply Company, 
another GPE subsidiary. 


Allis-Chalmers Mfg. 
Milwaukee, Wis... 


The company has been named the 
principal supplier for equipment for a 
multimillion dollar irrigation project 
to be constructed north of Sacramento, 
Calif., for the Oroville-Wyandotte Irri- 
gation District. Object of the project is 
to control the watershed for irrigation 
in the south fork of the Feather River, 
while providing hydroelectric power 
generation at key dams along the sys- 
tem. Power generated will total nearly 
100,000 kw. Allis-Chalmers has unit re- 
sponsibility for the power generation, 
transmission, and system control pack- 
age, including hydraulic turbines, gen- 
erators, power transformers, switchgear, 
controls, and communication equip- 
ment. 

(Continued on page 42A) 
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National builds magnet coils for 
Ohio State’s low temperature research 


2 3 
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The magnet in which these National coils are 
used works with a cryostat to develop temper- 
atures approaching —460°F. The Ohio State 
University will employ the equipment to 
study the behavior of solid materials in the 
temperature range between 1/100 and 1 
degree above absolute zero. 


With a liquid refrigerant, the lowest tem- 
perature that can be reached is 0.4° absolute. 


Sn 








With electromagnetic cooling, researchers 
will be able to attain temperatures as low as 
0.01° absolute, opening up new fields of 
scientific knowledge. 


Your regular and special needs for high 
quality electromagnetic components can be 
taken care of by National. For more informa- 
tion, call our Columbus plant... HUdson 
8-1151...or the nearest National field engineer. 


DIVISION OF 


National Electric Coil 


COLUMBUS 16, OHIO « 


May 1961 


IN CANADA: ST. JOHNS, QUEBEC 





LINE VOLTAGES 
giving you trouble? 


100 kva Line Voltage Com- 
pensator installed at radar 
station operates on 3-phase 
input of 208v +10%, deliv- 
ers 208v +1% at 300 amps, 
with no sine wave distortion. 


WANT DC? Glenn fixed or 
variable-voltage dc power 
supplies are available for 
motor drive and speed con- 
trol, powering magnets, in- 
struments, test stands —for 
electrolytic refining, electro- 
plating, de-tinning, etching. 
Write for literature. 


—keep ’em steady 


with a GLENN 


Line Voltage 
OTolaaleol-lat-y-hiels 


You can cut line voltage fluctuations 
of +10% toa mere +1% with an 
economical, easily-installed GLENN 
Line Voltage Compensation Unit. 


They're self-contained, convection-cooled 
units that work automatically and reliably, 
require little or no maintenance. 

They are available for all single or 
3-phase line voltages to 600 vac, in 
output ratings to 400 kva (100% duty 
cycle) —and may be paralleled for higher 
capacities. Response time is adjustable. 


Glenn Line Voltage Compensators pay 

off wherever line voltage jumps around to 
upset processing, control, testing or 
equipment performance. If you have 
problems like these, why not write us now 
for detailed information and a quotation? 
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GLENN PACIFIC conronation 


PROoOUSTRIAL POWER S.8. ?P PP & Ue-6 
703 - 37th AVENUE * OAKLAND 1, CALIFORNIA 


MID-WEST OFFICE 


EASTERN OFFICE 


644 South York * Elmhurst, Illinois 615 Riverwood Avenue * Point Pleasant, New Jersey 





Industrial Notes 
(Continued from page 40A) 


Fairfield Controls, Inc. 
Stamford, Conn... 


Fairfield Engineering Corp. of Con- 
necticut and Fairfield Controls, Inc. of 
Delaware have merged to form Fair- 
field Controls, Inc., with the main 
ofhce and manufacturing facilities in 
Stamford, Conn. The company will 
continue to develop products for the 
power control field by devoting itself 
to the design and manufacture of solid- 
state power switching devices, servo 
amplifiers, motor speed controls and 
temperature controls. 


American Enka Corp. 
Concord, Mass... 


The Brand-Rex Division of Ameri- 
can Enka Corp. has announced a ma- 
jor expansion of production facilities 
in California. A new 40,000-square-foot 
plant is being established in Gardena 


to manufacture a broad range of mili- 
tary and commercial wires and cables. 
The capabilities for cabling and cold 
process jacketing presently housed in 
the existing Santa Monica plant will 
be transferred to Gardena, where they 
will be fully integrated into newly 
created production operations. These 
include the primary insulation of con- 
ductors, striping, braiding and shield- 
ing, and the extrusion of cable jackets. 


Atomic Energy Commission 
Washington, D.C... 


The Atomic Energy Commission 
will build a reactor experiment at the 
Commission’s national reactor testing 
station in Idaho which will provide 
data on the use of gas-cooled reactors 
for maritime and other civilian power 
applications. The work will be per- 
formed by the General Atomic Division 
of the General Dynamics Corporation 
as part of its assignment under the 
Commission’s program to develop a 
closed cycle, gas turbine marine propul- 
sion plant powered by a high-tempera- 
ture, helium-cooled, beryllium oxide- 
moderated reactor. The reactor will be 
fueled with a mixture of uranium oxide 
and beryllium oxide. 

(Continued on page 45A) 
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circuit 
designers 


Requirements of new and continuing projects, such 
as Surveyor and supersonic interceptor fire control 
systems have created new openings for circuit 
designers. The engineers selected for these positions 
will be assigned to the following design tasks: 


1 the development of high power airborne radar 
transmitters, the design of which involves use of the most 
advanced components, 


2 the design of low noise radar receivers using 
parametric amplifiers, solid state masers and other advanced 
microwave components, 


3 radar data processing circuit design, including range and 
speed trackers, crystal filter circuitry and a variety of display 
circuits, 

4 high efficiency power supplies for airborne and space 
electronic systems, 


5 telemetering and command circuits for space vehicles 
such as Surveyor and the Hughes Communication Satellite, 


6 timing, control and display circuits for the Hughes 
COLIDAR* (Coherent Light Detection and Ranging). 


In addition, openings exist for several experienced 
systems engineers capable of analysis and synthesis 
of systems involving the type of circuits and 
components described above. 


lf you are interested and believe that you can 
contribute, please airmail your resume to: 

Mr. Robert A. Martin, Supervisor, Scientific 
Employment, Hughes Aerospace Engineering 
Division, Culver City 34, California. 


* Trademark H.A.C. 


We promise you a reply within one week. 


| HUGHES | 


Row 


HUGHES AIRCRAFT COMPANY 
AEROSPACE ENGINEERING DIVISION 








ENGINEERING SOCIETIES 
PERSONNEL SERVICE, INC. 


(Agency) 


New York Chicago San Francisco 


e 


8 West 40th St. 29 East Madison St. 57 Post St 


These items are listings of the Engineering the understanding that should you secure 
Societies Personnel Service, Inc. This Serv- @ position as a result of these listings you 
ice, which cooperates with the national so- will pay the regular placement fee. Upon 
cieties of Civil, Chemical, Electrical, Me- receipt of your application a copy of our 
chanical and Mining, Metallurgical and placement fee agreement, which you agree 
Petroleum Engineers, is available to all to sign and return immediately, will be 
engineers, members or non-members, and mailed to you by our office. In sending ap- 
is run on oa nonprofit basis. plications be sure to list the key and job 
if you are interested in any of these number. 

listings, and are not registered, you may When making application for a position 
apply by letter or resume cand mail to the include eight cents in stamps for forward- 
office nearest your place of residence, with ing opplication. 


A weekly bulletin of engineering positions open is available at a subscription 
rate of $4.50 per quarter or $14 per annum, payable in advance. 











MEN AVAILABLE CHIEF ENGINEER OR SUPERVISOR, 


B.S.M.E., plus some post graduate, 36. Broad 
knowledge of operation and maintenance of 
industrial electrical and mechanical equip- 
New York Office ment. Supervisory experience of electrical de- 
partment of fifty men. Trouble-shooting and 
managerial reports. Salary, $10,000 a year. Loca- 
tion, anywhere within reason. E-2140-Chicago. 


ADMINISTRATIVE ENGINEER, 20 vears’ en- 
gineering and construction including ten years 
corporate and project management. Responsible 
for the engineering and construction of over 35 
projects involving utility installations, indus- 
trial plants and commercial buildings Thor- 
oughly experienced with methods and _ proce- 
dures for organizing sales and production. 


CHIEF ENGINEER, B.S.E.E., Power Option, 
#2. 13 years’ experience design of power, dis- 
tribution, instrument, street lighting transfor- 
mers; three and a half years’ design group 
leader, supervisory capacity, executive assistant; 
Successful record in cost control, job evaluation, Computer program planning. Salary, $10,000 a 
estimating and consulting. Salary, $18,000 a Yeat- Location, South, Southwest, Midwest 
wear. Lecation. USA. B-268 (not deep south). E-2141-Chicago. 


PROFESSOR OF FLECTRICAL ENGINEER- SALES MANAGEMENT, B.S., plus Legal, 47. 
ING OR ELECTRICAL OR MECHANICAI Iwenty four vears' of sales and management 
ENC INFER. EE. Deoree. MEE. Public Utili- experience in fields of metal working and auto- 
ty pre A Arg ie slecevical mats motive industry. I offer a successful record of 

gata nda = ae x) y Sales management including the development 
mechanical, 2 years’; E.E. (General) N.Y. of winning teams. Salarv, $20,000. Location, 


Naval Shipyard, five vears plus consulting. ; : . ne 
f , U.S.A. 3 turope. E-2142-€ ago. 
Salary, $12,500. Location, East. E-241. (Walter A. and Europe. E-214 hicag 


La Pierre 


OPERATIONS MANAGER, BS. in E.E., Pro- 
fessional Engineer, 44. 23 years’ transmission 
and distribution design, construction, mainte- 
nance, Operation and associated service func- 
tions. Good record customer employee _rela- 
tions. Foreign and Domestic experience. Pre- 
trol, plant layout, supervisory training, Cost sently located in Brazil, Available for inter- 
reduction, production control, product develop- views in US. in July or August, 1961. Salary, 
ment, methods improvement. Salary, $11,000- $15,000 a vear. Location US. or Caribbea 

$12,500. E-242. E-2143-Chicago f n 


MANUFACTURING EXECUTIVE, Engineering 
Graduate. Over 20 years’ experience in factory, 
sales, consumer and liaison, production § engi- 
neering, quality control, purchasing, cost con- 


ELECTRICAL DESIGN ENGINEER, BS. in 
E.E., 1941, 42. Ten vears’ outdoor substation 
layout and design for public utilities—distribu- 
tion; subtransmission; power plant substations. 
Salarv, $8400 a vear. Location, Midwest pre- 
ferred. E-2144-Chicago. 


Chicago Office 


MILL ENGINEER BS.E.E., 34 13 vears’ 
varied experience in electrical power and con- 
trols including four years’ paper mill. Desires 
challenging and responsible position in paper 
or related industry. Salary and location sec- 


ondary to advancement potential. E-2138- POSITIONS AVAILABLE 


Chicago. 


New York Office 
SALES MANAGER, B:S.E.E 36. Wide experi- 
ence in application and sales of electrical com 
ponents and process control equipment to 
OEM's, distributors and other industrial users ENGINEERS. (a) Senior Engineer, B.S.E.E., 
Presently working for MBA degree in market with a minimum of three years’ experience in 
ing. Salary, $10,000-$12,000 a year. Location, AC induction motor design, hp rating 5 0 to 
Chicago. E-2139-Chicago 2,000 fractional hp will be considered. Salary, 
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to $12,000 a year. (c) Senior Engineer, B.S.E.E. 
and/or B.S.M.E. for the design of fluid flow 
and pumping systems. Circuitry design for au- 
tomatic programming of control rod drives and 
position indicating devices. Salary to $14,400 a 
year. Location, Pennsylvania. W200. 


MAINTENANCE ENGINEER, graduate me- 
chanical or electrical, to 40, experienced in 
maintenance and evaluation of the operation of 
large housing projects. Estimate heating, plumb- 
ing, electrical systems, costs, for repair and im- 
provement. Prepare specifications and_ write 
reports, Some travel through N.Y., N.J., and 
New England. Salary, $9000 a year. Headquar- 
ters, New York City. W219. 


CONSULTING ENGINEER, mechanical, elec- 
trical, and electronics graduate, for surveillance 
of the design, procurement and installation of 
power plant machinery, valves, etc. Must be 
U.S. citizen. Open. Headquarters, New York 
City. W193. 


ELECTRICAL INSTRUMENT ENGINEER, 
graduate in electrical engineering, with three to 
five years’ experience in maintenance and op- 
eration of large, high voltage switchgear and 
motors and process control instrumentation. 
Duties will include providing technical knowl- 
edge and assistance in the maintenance and 
modification of plant electrical equipment and 
process control instrumentation, Salary, $8400 a 
year. Location, East Coast of Florida. W188. 


TEACHING PERSONNEL for electrical engi- 
neering department. (a) One to teach in the 
area of circuit analysis, linear system analysis, 
digital computers and electrical measurements. 
Teaching mainlv at the undergraduate level. 
(b) One to teach in the area of feedback con- 
trol systems, industrial electronics, communica- 
tions and high frequency electronics. Teaching 
mainly at undergraduate level. Ranks and sal- 
aries dependent upon qualifications. Location, 
Canada. W186. 


SALES APPLICATION ENGINEERS, graduate 
electrical, 28-38, with a knowledge of semi- 
conductor circuits with respect to circuit func- 
tion, circuit design and component application. 
Some knowledge of experience in systems with 
abilitv to reduce a flow diagram into types of 
specific circuits to accomplish the end result 
indicated in the flow diagram. Should be sales 
oriented. Training period of several months be- 
fore assignment to the field. Must be willing 
to travel, possibly 50% of time. Salary plus 
fixed commission. Territories: One for West 
Coast; the other for Midwest or East Coast. 
Headquarters, Pennsylvania. W184. 


ELECTRONIC ENGINEERS, graduate  elec- 
trical, with electronic circuit design experience, 
for work involving the modification of existing 
circuits, the design and development of new 
magnetic and pulse circuits in the general field 
of memory devices. Salary, $8000-$9000 a year. 
Location, central Pennsylvania. W183. 


TRANSFORMER ENGINEER with experience 
in the design and development of hi-frequency 
and pulse transformers for commercial and 
military applications. Excellent opportunity. 
Salary open. Location, Pennsylvania. W182. 


ENGINEERS. (a) Head of Department, Elec- 
trical Engineering. Must have Ph.D. Will also 
teach graduate and post graduate students elec- 
trical engineering. Salary, $11,000-$12,000 for 
nine months. (b) Associate Director, Ph.D. in 
mechanical, electrical, or chemical engineering, 
to head up experimental research station. 
Salary, to $12,000 a year. (c) Associate or As- 
sistant Professor, young, Ph.D. or Master's in 
electrical engineering. Salary open. Location, 
South. W175. 
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Stanley: THE CONSULTING ENGINEER 
Deals incisively with internal problems in the engineer's practice and 
with his professional relations with clients. 1961. 258 pages. $5.95 


Meyerhoft (editor): DIGITAL APPLICATIONS OF MAGNETIC DEVICES 
The only single-volume introduction. Covers electrical, logical, and sys- 
tem design for developing digital systems using the toroidal magnet or 
magnetic core as the basic circuit element. 1960. 604 pages. $14.00 


Terry: MECHANICAL-ELECTRICAL EQUIPMENT HANDBOOK 
FOR SCHOOL BUILDINGS 
Includes details on supervising installation, operating instructions for 
existing equipment, maintenance procedures. 1960. 424 pages. $9.50 


Kingery: INTRODUCTION TO CERAMICS 
A pioneering book—general in conception and based on a rational ap- 
proach to ceramic phenomena and properties—densification during firing, 
strength, etc. 1960. 781 pages. $15.00 


Polydoroff: HIGH-FREQUENCY MAGNETIC MATERIALS 
The first comprehensive guide to ferromagnetic materials and their appli- 
cations. Includes tests, measurements, examples. 1960. 220 pages. $9.00 


Heumann: MAGNETIC CONTROL OF INDUSTRIAL MOTORS, 3 vols. 
Controllers for industrial A-C and D-C motors are carefully analyzed, 
and each type of motor is granted full treatment in conjunction with its 
associated controllers. Pert !: A-C Control Devices and Assemblies. 1961. 
Approx. 312 pages. Prob. $8.00. Part ": A-C Motor Controllers. 1961. 
Approx. 368 pages. Prob. $9.00. Part 11: D-C Motor Controllers. In press. 


Puchstein: DESIGN OF SMALL DIRECT-CURRENT MOTORS 
Presents in detail methods for solving problems of calculation and design. 
Includes techniques for cases in which parts are available and for design 
from the ground up. 1961. 407 pages. $12.00 


Gibson-Burgess-Kroger (editors): PROGRESS IN SEMICONDUCTORS, 
Vol. V 
Properties of semiconductor surfaces; absorption edge spectra; chemical 
bond; thermal conductivity; indium antimonide; magneti¢-optical phe- 
nomena; band structure and electronic properties of graphite crystals. 


1961. 316 pages. $11.00 


Bulloff-Peet (editors): SEMICONDUCTOR ABSTRACTS: Vol. VI, 
1958 Issue 
Latest in the Battelle-Electrochemical Society series. Recent developments 
in semiconducting and luminescent materials, plus references to appli- 
cations of electronic processes in solids. 1961. 528 pages. $14.00 


Birks (editor): PROGRESS IN DIELECTRICS, Vol. Ill 
One of a series covering the entire range of newer dielectric materials. 
1961. In press. Vol. l, 1959. 312 pages. $11.00. Vol. 1, 1960. 225 pages. 
$9.50 

Wiener: CYBERNETICS, Second Edition 
A thorough revision and expansion of one of the most important scien- 
tific works produced in this century. An M.I.T. Press book. 1961. In press. 
Prob. $6.00 

Wozencraft-Reiffen: SEQUENTIAL DECODING 
An M.LT. Press book. 1961. 74 pages. $3.75 


BOOKS 


SEND NOW FOR YOUR ON-APPROVAL COPIES 


JOHN WILEY & SONS, Inc. 
440 PARK AVENUE SOUTH, NEW YORK 16, N.Y. 
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Columbus Die, Tool & Machine Co. 
Columbus, Ohio... 


The Columbus Die, Tool and Ma- 
chine Company supplied the thimble 
locating plate for the atomic reactor 
at Commonwealth Edison’s Dresden 
Nuclear Power Station. The thimble 
locating plate, located at the bottom of 
the reactor vessel, contains 80  preci- 
sion-placed holes. Each hole aligns a 


flange of a thimble which holds a con- 
trol rod in line with the bottom of the 
reactor core. The part accurately 
guides the control rods into and out 
of the reactor core, controlling the rate 
of the chain reaction. When inserted 
into the core, the rods, each containing 
2°, boron, absorb neutrons and cut 
down reactor reactivity. When with- 
drawn, they permit increased reactiv- 
ity. The 300-ton reactor pressure vessel 
in which fissioning takes place is lo- 
cated in the center of a giant 190-foot 
steel sphere. The thimble locating 
plate is circular in shape, with a 9-foot 
diameter, and is made of 114-inch thick 
steel plate. 


RCA Victor 
Edmonton, Canada... 


Arrangements have been completed 
for the building and installation of 
the most powerful low-band television 
transmitter in North America at the 
Canadian Broadcasting Corporation's 
new station CBXT-TV, in Edmonton. 
Ihe new CBC transmitter is said to be 
capable of broadcasting with an effec- 
tive radiated power of 318 kw, which is 
almost double that of any low-band sta- 
tion (covering channels 2 to 6) in 
Canada and three times as powerful as 
any in the United States. While signal 
power of low-band transmitters is lim- 
ited by international agreement to 100 
kw within 250 miles of the Canada- 
United States border, Edmonton, by its 
geographical location, avoids this rul- 
ing, and the CBC is using the increased 
power to give exceptionally wide cov- 
erage. 


(Continued on page 47A) 





MORE kVA PER PouND 


IN ACME ELECTRIC 
TRANSFORMERS 


—PLUS RELIABILITY 


Lighter in weight, smaller in size, the new series Acme 
Electric transformers utilize a coil insulation film that 
far exceeds the 220°C requirement of Class H insula- 
tion. This means smaller, lighter, high performance 
coils. These new, high-temperature - resisting coils, 
plus grain oriented sil- 
icon steel, continuous- 
ly wound cores reduce 
weight and size to a 
minimum and, as an 
added feature, the 
unique design of the 
induced air cooling 
system keeps heat 
from building up. 


PRACTICAL FEATURES 
FOR 
EASY INSTALLATION 


Mounting brackets are 
designed to permit 
easy hanging on wall 
or post with plenty of 
room to use tools. Dual 
knockouts lead into 
roomy, wiring com- 
partment. Most popu- 
lar ratings have sold- 
erless connectors 
mounted on connec- 
tion panel, and are 
suitable for aluminum 
or copper low temper- 
ature building wire. 


hist. 


BEYOND BELIEF 


If you need a quiet transformer, 
specify Acme Electric — where 
design and workmanship have 
been combined to provide per- 
formance you can’t hear. Send 
for folder AC 100. 
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ACME ELECTRIC CORPORATION 


225 Water St. Cuba, N.Y. 
In Canada: Acme Electric Corp. Ltd., 50 Northline Rd., Toronto, Ont. 


Acme <i> Floetric 
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Publications 
Available from the 


AIEE 


The following publications are sponsored jointly by the 
American Institute of Electrical Engineers and the other societies 
mentioned below. 


PROCEEDINGS OF THE EASTERN JOINT COMPUTER 
CONFERENCE (Computers in Business and Industrial Sys- 
tems), Nov. 7-9, 1955, Boston, Mass. 











Sponsors: The Association for Computing Machinery, AIEE, 
The Institute of Radio Engineers. 


100 pages, 15 papers and discussions. Price: $3.00. 
a 


PROCEEDINGS OF THE EASTERN JOINT COMPUTER 
CONFERENCE (Computers with Deadlines to Meet), Dec. 
9-13, 1957, Washington, D.C. 





Sponsors: The Institute of Radio Engineers, The Association 
for Computing Machinery, AIEE 


259 pages, 48 papers and discussions. Price: $3.00. 





PROCEEDINGS OF THE WESTERN JOINT COMPUTER 
CONFERENCE, Feb. 26-28, 1957, Los Angeles, Calif. 


Sponsors: The Institute of Radio Engineers, AIEE, The As- 
sociation for Computing Machinery 


240 pages, 37 papers and discussions. Price: $4.00. 
ee 

PROCEEDINGS 1957 ELECTRONICS COMPONENTS 

SYMPOSIUM, May 1-3, 1957, Chicago, Ill. 


Sponsors: AIEE, The Institute of Radio Engineers, Radio- 

Electronics-Television Manufacturers Association, West 

Coast Electronic Manufacturers Association; also Agencies 

of the U. S. Department of Defense, and the National Bu- 

reau of Standards 

282 pages, 43 papers. Price: $5.00. 
mca 


1958 NATIONAL TELEMETERING CONFERENCE, June 
2-4, 1958, Baltimore, Md. 


Sponsors: Institute of Aeronautical Sciences, AIEE, Instru- 
ment Society of America, American Rocket Society 


317 pages, 63 papers and abstracts. Price: $4.00. 
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NONLINEAR MAGNETICS & MAGNETIC AMPLIFIERS 
PROCEEDINGS, Aug. 6-8, 1958, Los Angeles, Calif. 


Sponsors: AIEE, The Institute of Radio Engineers, The In- 
strument Society of America 


482 pages, 30 papers. Price: $7.00. 


Publications are available at the prices stated from the 
ORDER DEPARTMENT 
AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 West 39th Street 
New York 18, N.Y. 
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Industrial Notes 
(Continued from page 45A) 


Westinghouse 
Pittsburgh, Pa. . . 


Ihe first of 13 waterwheel genera- 
tors made by the Westinghouse Elec- 
tric began _ producing 
power recently at the western world’s 
largest power project. The New York 
State Power Authority's Niagara Power 
Project, with a capacity of 2,190,000 
kw, scene of a colorful first- 
power ceremony just 3 years from the 
start of construction. The generators 
have a rating of 150,000 kw each. Each 
generator weighs 1,094 tons and is 40 
feet in diameter. The rotor, weighing 
590 tons, is driven at 
shaft weighing 56 tons and measuring 
more than 4 feet in diameter. Westing 
house completed the manufacture of 
the 13th generator at its East Pitts 
burgh, Pa., plant in January. The gen- 
erators are being installed at the rate 
35 days. The 13th and 
final generator is scheduled for instal 
lation in the Robert Moses Niagara 
Power Plant in April 1962. 


Corporation 


was the 


120 rpm by a 


of one every 


Royal Industries 
Los Angeles, Calif... 


With the acquisition of Dublin In- 
dustries, Inc., of Hayward, Calif., 
Royal Industries, Inc., has expanded 
its activities in the nuclear field. A 
company engaged in nuclear research 
and analysis, Dublin will be operated 
as a subsidiary of Royal Industries 
under the name Royal Research Cor- 
poration. 


Applied Electronics Corp. 
Metuchen, N. J... 


One of the tiniest radio telemeters 
ever used in air-to-ground missile con- 
trol provided vital data on the flight 
performance of the Minuteman missile 
launched from Cape Canaveral. The 
miniaturized telemeter, installed in the 
nose cone of the ICBM was developed 
by the Applied Electronics Corpora- 
tion of N.J. on a subcontract from 
Avco, producer of the nose cone. The 
telemeter’s operation in the Minute- 
man was based on the in-flight tran 
mission of a radio signal from the nose 
cone containing a large number of in- 
formation channels relating to the con 
ditions both and outside the 
missile. This information was picked 
up by specially designed ground an- 
tennas, transmitted on a single radio 
channel through receivers and finally 
broken down into specific channels of 
information. Each one of these chan- 
nels fed into a device which recorded 
its data on a magnetic tape. 
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THE KULJIAN CORPORATION 


Engineers « Constructors ¢ Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro. Diesel) 


Utility « Industrial « Chemical 
1200 NO. BROAD ST., PHILA. 21, PA. 











MULTI-AMP Division 
MULTI-AMP ELECTRONIC 
CORPORATION 


Designers © Engineers ¢ Builders 

Portable Electric Test Equipment 

Field and Laboratory Instruments; Load Boxes 
For low-voltage testing and calibrating of cir- 
cuit breakers, protective and overload relays, 
reclosures, watthour meters, fuse links. 

467 B Lehigh Ave. Union, N. J. 








COMPLETE LABORATORY SERVICE 


UNITED STATES TESTING 
COMPANY, INC. 


SARGENT & LUNDY 
ENGINEERS 
Consultants to the Power Industry 


STUDIES «+ DESIGN + SUPERVISION 
140 South Dearborn Street, Chicago 3, til. 


PULTUNTTUD EDTA 


TU 
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SVERDRUP & PARCEL AND ASSOCIATES, INC. 


Engineers—Architects 


Electrical Studies & Planning 
Transmission—Distribution—Control 
Power Plants—Industrial Plants 
Test Facilities—Development—Design 
Supervision of Construction 


St. Louis San Francisco 














PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrical © Mechanical 
Structural © Civil 
Vag £ Nuclear © Architectural 
isned 


FIRST NATIONAL BANK BUILDING 


Pittsourgh 22, Pennsylvanic 











DE LEUW, CATHER & COMPANY 
CONSULTING ENGINEERS 


Public Transit Subways 

Traffic & Parking Railroad Facilities 

Expressways Industrial Plants 

Grade Separations Municipal Works 

Urban Renewal Port Development 
150 North Wacker Drive, Chicago 6 

San Francisco New York Boston 











JACKSON & MORELAND, INC. 


Jackson & Moreland International, Inc. 
ENGINEERS and CONSULTANTS 
Electrical—Mechanical—Structural 

Design and Supervision of Construction 
«t~ for -: 
Utility, Industrial and Atomit Projects 

Surveys—Approaisals—Reports 

Technical Publications 
WASHINGTON 


BOSTON NEW YORK 











Pioneer Service & Engineering Co. 


Consulting & Design 
Engineers 


Public Utilities— 


Purchasing—Construction Management 


Industrials 


231 So. La Salle St. Chicago 4 











CONSULT THIS 
DIRECTORY 
when in need of specialized 


engineering service 
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A career 
opportunity 


is waiting for 
an electrical 
engineer or 
physicist 


Here is an unusual opportunity for 
a graduate engineer to become a 
member of our Technical Service 
staff in Huntington, West Virginia. 

He must be a man with experi- 
ence in magneto-strictive devices... 
with the ability and determination 
to tackle a wide range of nickel 
applications in the electronics field. 

Technical Service is composed of 
engineering specialists in the fabri- 
cation and application of nickel and 


Wass nickel alloys. It is the technical 





a era 
WRK ere 


ES 
or 


link between our division and our 
customers’ engineers. 

We prefer a man with 5 to 10 
years’ experience and one who en- 
joys travel and contact with other 
engineers. 

Please send your resume and 
photograph to: 

W. C. Norton, Manager 

Technical Service 

Huntington Alloy Products Div. 
The International Nickel Company 





Huntington 17, West Virginia -, 








\one step beyond...” 
| ‘4 a ‘> 


In preparing for the challenge of aero/space 
in the 1960's, Convair/Fort Worth is ex- 


If interested and qualified, 
please forward your resume 
to Mr. J.E. Goode, Assistant 
Chief Engineer, P. O. Box 
748E, Fort Worth, Texas. 


panding in the field of sensors, guidance 
and control, reconnaissance techniques, data 
processing, and electronic systems. We are 
looking for imaginative and creative special- 
ists capable of evolving advanced concepts 


and techniques both analytically and in the 
laboratory. 


CONVAIR / FORT WORTH 
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3rd National Conference 


ON ANALOG 
AND DIGITAL 
INSTRUMENTATION 


March 1959 


This conference was planned to 
provide a review of the progress 
made in instrumentation technol- 
T-113 is the 
record of the conference held at 
Philadelphia. Pa., April 20-21, 


1959. Sponsored by the Recording 


ogy. Publication 


and Controlling Instrumentation 
Committee of the AIEE, the 279- 
page publication contains 31 of 
the papers presented at the meet- 
ing which was divided into the 


following sessions: 
g 


. Engineering Education for 
Instrumentation 
. Electronic Analog Record- 
ers 
. Computer Control Systems 
4. Data 
for Industrial Processes 


Handling Systems 


. Electrical Transducer Sys- 
tems for Electrical Control 


. High Speed Data 
Handling and Processing 


Electronic Systems for 
Process Control 


Publication T-113 may be 
ordered for $5.00 from the 
Order Department 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 


33 West 39th Street 
New York 18, N. Y. 
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FEEDBACK 
CONTROL SYSTEMS 
CONFERENCE 


The second Feedback Control 
Systems Conference was held 
April 21-23, 1954 at Atlantic 
City, N. J. The papers, as pre- 
pared by their respective au- 
thors are included in publica- 
tion S-63. The technical papers 
and scheduled demonstrations 
covered the following fields 
and subjects: 


Industrial regulators 

Tracer machine tools 

Process control 

Nucleonics 

Aircraft engines 

Flight path control 

Fire control 

Platform stabilization 

Flight simulators 

Computers 

Test equipment 

Magnetic Amplifiers 
Potentiometers 

Gears and dampers 

The preceding list indicates a 
wide range of applications of 


feedback control as well as the 
diversity of components. 


This 158-page publication, 
S-63, is available at the price 
of $3.50 to members and non- 
members from the Order De- 
partment 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 


33 West 39th Street 
New York 18, N. Y. 
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Telemetering 


Supervisory Systems 


and 


Associated Channels 


This revised report (Vol. 1, 
Parts 1, 2, and 3) was pre- 
pared by subcommittees of the 
AIEE Committee on Tele- 
metering in the Instrumenta- 
tion Division and is intended 
as a guide to technical infor- 
mation in the telemetering 
field, including stationary or 
point-to-point telemetering, 
mobile telemetering, etc. 


Part 1 is on Telemetering, 
Part 2 is on Supervisory Sys- 
tems, and Part 3 is a num- 
bered bibliography _ starting 
prior to 1920 up to 1958. At 
the end of the bibliography is 
an alphabetical listing of au- 
thors by number. 


The 71-page booklet, S-111, 
is available for $2.50 from 


Order Department 
AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 

33 West 39th Street 

New York 18, N. Y. 

















Environmental 
conditioning 


for 

fire 

vot eTi lige) | 
systems 


AiResearch integrated environ- 
mental conditioning of aircraft fire 
control systems achieves high effec- 
tiveness while reducing space and 
weight requirements. 


Representative of AiResearch 
progress is this air-to-air environ- 
mental conditioning package which 
uses the integral heat exchanger 
and cold plate cooling unit as the 
base and mounting frame of the 
pressurized enclosure for the fire 
control system transmitter. Net 
weight of this unit is 9.5 lb. with 
a heat rejection of 425 watts. 


This example illustrates the 
important economies which can be 
achieved when AiResearch is con- 
tacted early in the design stage of 
electronic systems. 

Environmental conditioning 
equipment has been produced for 
the following electronic systems: 
Detection - Communication 
- Control - Ground Support - 

Guidance 


Write for literature today. 


AiResearch Manufacturing Division 


Los Angeles 45, California 
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Third Report on Survey of 


Electric Utility Applications 
of Digital Computers 


This listing and description of electric utility applications 
of digital computers is a revision of AIEE Special Publica- 
tion S-109. Included are solicited contributions from pri- 
vately owned and publicly owned utility systems having 


more than 75.000 custom meters. 


Presented at the AIEE Winter 
York, N.Y., January 29 


General Meeting, New 
February 3, 1961. 
Prepared by AIEE Computer Application Subcommittee 
of the AIEE System Engineering Committee. 


Send $2.50 for 


S-109-A to 





i 





an Order Department 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
33 West 39th Street, New York 18, New York 
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Natvar Corp. 
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Okonite Co. 


Personnel Service Inc. 
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Southwire Company 

Southern States Equipment Corp. 
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Tektronix, Inc. 
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CLASSIFIED ADVERTISING 


Regular classified adverti ts set lid. 
display—minimum 5 lines: $3.00 per line. No 
agency commission or cash discount allowed. 
Situation Wonted classified advertising for AIEE 
members: $2.00 per line, minimum 5 lines. Ad- 
dress orders to: Classified Section, ELECTRICAL 
ENGINEERING, 6th Floor, 33 West 39th Street, 
New York 18, Y. 





When answering an advertisement, send all re- 
plies to box number specified, c/o ELECTRICAL 
ENGINEERING, 6th Floor, 33 West 39th Street, 
New York 18, N. Y., unless other address is 
given. 











POSITIONS OPEN 


PROFESSOR OR ASSOCIATE PROFESSOR of 
Electrical Engineering to teach and do research 
in the field of communications. Should have 
Ph.D., teaching and research experience. Write 
Box 56. 


ELECTRICAL ENGINEERING TEACHING 
POSITION. Ph.D. degree required. Teaching 
experience desirable but not necessary. Excel- 
lent opportunity for young man interested in 
teaching electronics, network theory, control 
systems and ar aor at undergraduate and 
graduate level. Somos effective September 
1961. Write to Chairman, Electrical Engineer- 
ing Department, University of Houston, Hous- 
ton 4, Texas. 


TEACHING POSITION in electrical engineer- 
ing open to teach energy conversion (machinery) 
& other undergraduate subjects. Also, some 
graduate courses. MS or Ph.D. degree required. 
Appoint in June or September. Write Head 
Electrical Engineering Dept., University of 
Akron, Akron 4, Ohio. 


TRANSFORMER ENGINEER. With  experi- 
ence in the design and development of Hi-Fre- 
quency and Pulse Transformers for commercial 
and military applications. Ideal opportunity for 
ambitious man to develop full potential of pres- 
ent small department. Salary—open. Location— 
Erie, Pennsylvania. Call or send resume to: 
Chief Engineer, Erie Electronics Division, Erie 
Resistor Corporation, 645 West 12th Street, 
Erie, Pennsylvania. 


PROFESSORS, all levels. Ph.D. required. Solid- 
state, electromagnetics, and engineering analysis 
especially. Income, with research, competitive 
with industry. Graduate program as large as 
undergraduate. Mile-high, dry climate. Chair- 
man, Electrical Engineering Department, Uni- 


versity of New Mexico, Albuquerque, New 


Mexico. 


INSTRUCTORS, Associates, Assistants for 
teaching and research part-time position while 
working for M.S. and D.Sc. Large graduate pro- 
gram assures variety of offerings. Chairman, 
Electrical Engineering Department, University 
of New Mexico, Albuquerque, New Mexico. 


ELECTRICAL ENGINEERING TEACHING. 
Further expansion in a relatively young depart- 
ment provides attractive opportunities. Positions 
available to the rank of Associate Professor with 
salary range to $7500 on a base of nine months, 
commensurate with professional experience and 
graduate education. Supplementary professional 
opportunities are expected in a technical indus- 
trial area. Location: Southern New England. 
Box 132. 


ELECTRICAL ENGINEER designer-draftsman 
for lighting and wiring design of buildings. 
Demaree and Associates, Electrical Consulting 
Engineers, 5107 North 7th Street, Phoenix 14, 
Arizona. 


POSITIONS WANTED 


R&D ADMIN. US Army Colonel BS in EE, 
BEE, & MEE. Five years in civilian electrical 
design and as manufacturer's agent. Twenty two 
years military service. Command of battalion 
and large Industrial Plant. Six years staff as- 
signments R&D missiles. Box 131. 





Electrical 
Engineers 


Opportunities for research and 
development in areas of semi- 
conductors, plasmas, and ferro- 
magnetic materials. Experience 
and/or advanced degree de- 
sirable. For further information 
write, briefly stating your back- 
ground and experience, to 


Mr. J. T. Jarman 
Research Division 
Allis-Chalmers Manufacturing 
Company 
Milwaukee, Wisconsin 





ELECTRONIC ENGINEERS 
FEDERAL AVIATION AGENCY 
DUTY IN ALASKA 


Career opportunities with the Federal Aviation Agency 
in Alaska. Apply the latest knowledge of electronics 
to air traffic control, avionics, telecommunications, and 
air navigation aids in the installation, modification 
and maintenance of electronic systems on Federal 
airways. 

Additional training provided at Government expense 
to keep abreast of technical advancements in the Elec- 
tronics Field, through assignment to the. FAA training 
center located at Oklahoma City, Oklahoma 


FRINGE BENEFITS ACCRUING TO 
Feet ae teen EES: 


NSURANCE 
ANNUAL LEAVE COMPENSATION FOR INJURY ON 


SICK LEAVE J0B 

MILITARY LEAVE sey 

HOM ! eae a) COMPENSATIO 

RETIR 25 PER CENT cosT- OF-LIVING 
LIFE INSURANCE ALLOWANCE 


REQUIREMENTS 


Applicants must possess BSEE degree from accredited 
engineering school or demonstrate comparable back- 
ground through Civil Service Engineering examination 
In addition to minimum experience and training re- 
quirements, applicant must have had professional en- 
gineering experience as indicated below for each grade: 


BASE GROSS EXPERIENCE 
GRADE SALARY REQUIRED 

s 335 ,668.7 None 

6,345 ° ° 1 Year 

6,435 2 Years 

7,560 9,450.00 3 Years 
Gross salary includes 25 per cent Alaskan cost-of- 
living allowance which is non-taxable for Federal In- 
come Tax purposes. Engineers in travel status away 
from the Anchorage headquarters receive a travel allow 
ance. 


Applicants who meet the above requirements should 
write to: 


FEDERAL AVIATION AGENCY 
P. 0. BOX 440, ANCHORAGE, ALASKA 
A complete brochure for your Engineering Career will 
be forwarded, outlining in detail the benefits and pro- 


motional opportunities for Federal employees with this 
Agency in Alaska. 
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Symposium on 
Research and 
Education 


Special Publication $-82 com- 
prises of four papers that were 
presented at the AIEE Winter 
General Meeting, New York, 
N. Y., February 2, 1956, and is 
sponsored by the AIEE Commit- 
tee on Research and Education. 
The papers deal mainly with the 
problems of the utilities and 
the industry in general in at- 
tracting young engineers into 
the field. 

The price is $1.60 ($0.80 to 
AIEE members). Available from: 


Order Department 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 


33 West 39th Street 
New York 18, N. Y. 
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Immediate Openings 





OVERSEAS 
AND IN THE 
UNITED STATES 
FOR 
—— ENGINEERS —— 


TELEPHONE ENGINEERS, SYSTEM 
DESIGN 


TELEPHONE INSIDE PLANT 
ENGINEERS 


TELEPHONE OUTSIDE PLANT 
ENGINEERS 


TELEPHONE TRAFFIC ENGINEERS 


RADIO RELAY SYSTEMS 
ENGINEERS 


RADIO RELAY ENGINEERS 
RADIO ENGINEERS 
TELETYPE ENGINEERS 
MULTIPLEX ENGINEERS 
MICROWAVE TECHNICIANS 
POWER ENGINEERS 
SPECIFICATION ENGINEERS 
TRAINING SUPERVISORS 


U.S. CITIZENSHIP REQUIRED 
(FAMILIES MAY ACCOMPANY) 


SUBMIT DETAILED RESUME OF 

SCHOOLING AND EXPERIENCE 

AND DEFINITE BASIC SALARY 
REQUIREMENTS TO: 


Box 124, c/o E.E. 
33 W. 39 St. 
N.Y. 





May 1961 Please mention ELECTRICAL ENGINEERING when writing to advertisers 











THE 


Electromechanical 
Components and Systems 
Capability 


eG 


AIRESEARCH 
MOTORS OPERATIONAL 
-425° 10 +600°F 


Specialized aircraft motors developed 
by AiResearch operate at temperatures 
from — 425° to +600° F. ambient. The 
range of this compact, lightweight, 4% 
H.P. motor 1s 65° to +600° F, 
AiResearch diversification and expe- 
rience provide full capability in the 
development and production of elec- 
tromechanical equipment and avionic 
controls for aircraft, ground handling, 
ordnance and missile systems. 


———»—___ 


A.C. and D.C. Motors, Generators and 
Controls « Inverters + Alternators « 
Linear and Rotary Actuators « Power 
Servos « Hoists «+ Electrical Pyrotech- 
nics * Antenna Positioners « Position- 
ing Controls + Temperature Controls « 
Sensors « Williamsgrip Connectors « 
Static Converters. 


Your inquiries are invited, 


AiResearch Manufacturing Division 


Los Angeles 45, California 
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Power Supply for 
Resistance 
Welding Machines 
(April 1952) 


AIEE Special Publication S-45 
is a report of the AIEE Sub- 
committee on Power Supply 
for Resistance Welding Ma- 
chines. Recognizing that the 
installation and use of any 
resistance welding process 


| vitally concerns not only the 


industrialist requiring the 
process but also the welding 
machine manufacturer and 
the utility supplying the elec- 
tric power as well, the com- 
mittee has in this report 
brought together much perti- 


| nent data from the knowl- 


edge, literature. and experi- 
ence in all these fields. 


This publication supersedes 


| the AIEE reports of the same 
| title presented in 1940-1. The 
| new work is required by de- 
' velopments in welding ma- 
| chines, new processes, better 


analysis of certain pheno- 


| mena (such as measurement 
| of instantaneous loads, and 


interference between weld- 
ers), and a clearer under- 
standing of the whole prob- 
lem of power supply for re- 


| sistance welders. 


This report is not intended 
to be a complete solution of 
all welding problems, but 
should direct attention to the 
special electrical features in- 
volved so that a full analysis 
developed for a welding proj- 
ect can be readily under- 
stood and utilized by man- 


| ager, master mechanic, and 


electrical engineer. 
———= +o ae 
Copies are available for the 


price of $1.00 (no discounts 
permitted). Address: 


Order Department 
AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 West 39th Street 
New York 18, N. Y. 
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THERMAL EVALUATION OF 
INSULATING MATERIALS 


(June 1954) 


At the 1954 Winter General 
Meeting the Subcommittee 
on Dielectrics and its Work- 
ing Group sponsored three 
sessions of papers covering 
various phases of the prob- 
lem of evaluating insulating 
materials. Since these papers 
review much of the recently 
developed information on this 
subject, it was decided to re- 
print them in this form. As 
test methods on the thermal 
evaluation of insulating mate- 
rials become available, more 
and more data on thermal 
stability of both the newer 
and the older materials 
should develop, and even- 
tually make possible the ra- 
tional revision of AIEE Stand- 
ard Number 1 on a sound 
basis. 


The 72-page printed pub- 
lication contains 16 papers 


and discussions, presented at 
the 1954 AIEE Winter Gen- 


eral Meeting. 


Publication S-61 is available 
at the price of $1.50 to mem- 
bers and nonmembers. Send 
orders to: 


Order Department 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 


33 West 39th Street 
New York 18, N. Y. 
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DIELECTRIC CONSTANT 
and DISSIPATION FACTOR 
MEASUREMENTS 


A Study of D & K Variations 
in Polyester and Vinyl Films 


Treatment of polyester and vinyl films with certain primers and adhesions causes a con- 
siderable change in dissipation factor (D) and dielectric constant (k); measured values are 
at wide variance with the basic k and D values of the untreated films. Precise determination 
of these parameters is essential in many electrical and electronic applications where 
plastics are used. 


General Radio Type 716 Capacitance Bridges, along with the Type 1690-A Dielectric 
Sample Holder, are used to measure these values of k and D. Measurements, based on the 
ASTM Committee D-9 Air-Gap Method of Dielectric Measurements, are made through 
the range from 60 cycles to 1-megacycle per second. 


Basic 


Measurement 
Accuracy 


Range of 
Frequencies 


Measurement 
Measurements 


Instrument Instrument Frequencies 


i 


Type 1610-B Capacitance Measuring 
Assembly, $1720. — includes, in a 
conveniently arranged unit, com- 
plete equipment for measuring C, D, 
and k (using the Type 1690-A Dielec- 
tric Sample Holder) over the fre- 
quency range from 30c to 100 kc. The 
Assembly includes the Type 716-C 
Capacitance Bridge, an oscillator, 
detector, and guard circuit. The Type 
1610-AH Assembly, $1035. (not 
shown), incorporating the Type 
716-CS1 Capacitance Bridge, is de- 
signed for measurements at 1Mc. 


Range of 
Measurements 


Basic 
Accuracy 





716-C 
Capacitance 
ridge 


1610-B 
Capacitance 30 
Measuring 


| | C: 0.1 wuf to 1150 uyf 
} 0.1, 1, 10, 100kc | (to 1.15 uf at 1 kc) 


See 


See 
716-C 716-C 


(rack model, 
$625) 


D: 0.00002 to 0.56 





716-CS1 
Capacitance 
Bridge 


$i 
(rack model, 
$575) 


Write for Complete Information 


0.5 to 3 Mc 


| 
|} +0.1% +1 ppf 
+2% 





1150 uuf 
02 to 0.56 


GEN 





Assembly 


to 
100 kc 





1610-AH 

Capacitance 
Measuring 

Assembly 


1 Mc 





See See 
716-CS1 716-CS1 





1690-A 
Dielectric 
Sample Holder 
$435 





for precise determination of D and K— 
2” diameter electrodes, way flat, driven 
by micrometer — attaches to 716-C 


ERAL RADIO COMPANY 


WEST CONCORD, MASSACHUSETTS 





NEW YORK, WOrth 4-2722 


NEW JERSEY, Ridgefield, WHitney 3-3140 


CHICAGO 
Oak Park 
Village 8-9400 


Abington 


HAncock 4-7419 


PHILADELPHIA WASHINGTON, D.C. 


Silver Spring 


JUniper 5-1088 


SAN FRANCISCO 


WhHitecliff 8-8233 


LOS ANGELES IN CANADA 
Los Angeles Toronto 
HOllywood 9-6201 CHerry 6-2171 


Los Altos 





THIS 
NEW SHAWMUT “FIRST” 
IS THE 
IN SINCE 1900. 





WRITE FOR DETAILS 








all new 
silver plated 
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SHAWMUT’'S ALL NEW 
ONE-TIME — The fuse that makes 


all other One-Times obsolete. Pro- THE CHASE-SHAWNMUT co. 


ides modern protection for either 
vide se 374 MERRIMAC ST., NEWBURYPORT, - MASS. 


old or new power circuits. Ask for SUBSIDIARY OF |-T-E CIRCUIT BREAKER CO. 
Bulletin O-T 601. 








